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CHAPTER 1. INTRODUCTION

The goal of EPA's Energy Star Transformer Program is to encourage electric utilities to purchase and install high-efficiency distribution
transformers where they are cost-effective. To meet this goal, the program provides state-of-the-art technica tools which assist utility
efforts to cost-effectively accelerate pollution prevention.

The Distribution Transformer Cost Evaluation Model (DTCEM) is one such tool that helps electric utilities, particularly smaller utilities,
perform the complex economic analyses needed to accurately determine the cost-effectiveness and emission reduction potential of high-
efficiency distribution transformers. DTCEM provides the information necessary for utilities to weigh purchases of high-efficiency
distribution transformers against other competing resource options.

Installing the DTCEM Software

Before you begin working with DTCEM, check the contents of your DTCEM package, make sure you have the correct equipment to run
the program, and read through the rest of this section to be sure you have a clear understanding of the installation procedure.

The DTCEM Package
Your DTCEM package includes the following:

2 3?inch DTCEM program ingtallation disks;
DTCEM user’s manual (this document);

3? inch RateVision program disk; and
RateVision user’s manual.

Required Equipment

An IBM compatible computer with a 386SX or better processor with 4AMB RAM;
Microsoft Windows 3.1 or later; and
Hard disk with at least 8 MB of space available.

Recommended Equipment

Color monitor - DTCEM operates on a monochrome monitor; however, some screens are difficult to read. We suggest using a
screen resolution greater than 640 x 480 (at this resolution, some parts of the screens may be cut off).

Mouse - If you do not have amouse, it is possible (though rather inconvenient) to use DTCEM using keyboard controls. For
example, File menu options may be accessed by clicking the Alt key and the underscored letter in the menu option (e.g., to access the
Eile menu, press Alt+F).

Printer - Y ou may wish to print a hard copy of DTCEM’ s results.

Installation Instructions
To install DTCEM on your computer, follow the instructions below:

1. Insert DTCEM ingdllation Disk 1 into your floppy disk drive (A or B).

2. Click on the File menu of your Windows Program Manager and select Run.
3. Typea:\setup (or b:\setup) and click OK.
4

Follow the instructions during the installation process, making sure that you select the default directory. DTCEM will not be
installed correctly if you modify the default drive or directory.

5. Read the message in the instruction screen at the end of the installation process and double click on the upper left hand corner to
continue.

Note: Follow the instructions in the RateVision user’s manual to install the RateVision software.
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To run DTCEM, double click on the DTCEM icon, or click on the File menu of the Windows Program Manager, select Run, and type
c:\dtcem\dtcem.exe (or d:\dtcem\dtcem.exe or e:\dtcem\dtcem.exe, depending on where you install the DTCEM program files).

After DTCEM has loaded, it displays the “Welcome to DTCEM” screen (Figure 1). If you are afirst time user, you may want to continue
with the DTCEM Interview and select Yes in this screen. |f you wish to enter the required information without the aid of the Interview,
select No in this screen.

A Question for New Users.... !

‘Welcome to DTCEM

If you are a new user. you may want to start with the DTCEM
Interview. The Interview will azk you a zeries of questions about:

-- the type of transfomer you are evaluating
-- the load charactenstics the transformers will operate under; and

-- your spstem’s incremental energy and capacity costs.

Your answers will be used to set-up a "hrst-cut™ evaluation form that
will let you objectively compare the financial performance of

alternative supplier's transformers.

Figure 1: DTCEM welcome screen

Do you want to run the
DTCEM Interview? w

If you have any questions regarding the above installation procedure, please cal the Energy Star Hotline at 1-888-STAR-YES (toll-free).

Primer - How to Evaluate a Transformer Bid.

Transformers are used to step down voltages. Because transformers are not 100 percent efficient, transformer losses represent a
continuous source of losses to a utility or distribution company. The financial value of these |osses depends upon the loss characteristics
of atransformer, the characteristics of the load it is operated under, and the cost of providing electric capacity and energy. The cost-
effectiveness of a new transformer purchase depends upon not only its purchase price, but also on the cost of operating it over its lifetime.
DTCEM alows utilities and distribution companies to easily evaluate the cost-effectiveness of new transformer purchases.

Transformers exhibit two types of losses: core losses and winding losses. Core losses occur when the transformer is energized, even if
there is no load. These losses occur because of the electrica currents and fields that magnetize the transformer core. Core losses are
constant regardless of the transformer load. Winding losses, on the other hand, occur only when the transformer is loaded. Winding
losses are due to the normal 1°R losses exhibited by any standard conducting material. Winding losses vary with the square of the load on
the transformer. Note that core losses are a so referred to as no-load losses and that winding losses are also referred to as load losses.

When atransformer bid is received, the bid typically specifies the transformer’s purchase price, its core losses (in watts), and its winding
losses (in watts). The basic method of transformer evaluation (for investor owned utilities) isto assign adollar cost per watt of core losses
and adollar cost per watt of winding losses. The dollar value assigned to awatt of core lossesis often referred to asthe ‘A’ factor and the
dollar value assigned to a watt of winding losses is often referred to as the ‘B’ factor. The overal cost of a transformer can then be
expressed as.

Total Owning Cost = Purchase Price + ( A * (1+ Loss Multiplier) * Core Losses ) +
(B * (1+ Loss Multiplier) * Winding Losses )

where: A = present value cost of awatt of core |losses ($/wait)
B = present value cost of awatt of winding losses ($/watt)

The transformer purchasing process generally works as follows. After estimating the utility specific A and B factors (described below), a
utility or distribution company solicits bids from interested manufacturers. The solicitation includes the specific technical specifications
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required for the transformers as well as the utility’s or distribution company’s specific A and B factors. The prospective transformer
suppliers respond by proposing their transformers that best meet the utility’s or distribution company’s requirements. After receiving the
transformer bids from each manufacturer and checking that they meet the minimum technica specifications required (and any other
requirements), each manufacturer’s transformer bid can be evaluated using the formula above and the transformer with the lowest total
owning cost identified. As we will see in the chapters that follow, the transformer with the lowest overall cost is not necessarily the
transformer with the lowest purchase price.

In order to calculate the A and B factors, information is required on both the load characteristics the transformers will operate under and
the cost of providing electrical capacity and energy. For load characteristics, this information includes the hours per year the transformer
operates (HPY), the equivalent annual peak load (PL), the transformer loss Factor (LsF), and the peak responsibility factor (RF). The
cost of providing electric capacity and energy depends upon the costs avoided by not having to provide a kW of capacity and by not
generating a kWh of energy.

Organization of this Manual

There are four ways to enter information into the DTCEM Program. If the core and winding losses are known (from previous
calculations) you should use the “Enter Losses Directly” calculation method and follow through the steps in Chapter 2 to analyze the
transformer bids. If the core and winding losses are unknown, the factors will need to be calculated prior to analyzing the transformer
bids. Generating utilities should use the “Calc Losses (Generator)” calculation method and follow through the steps in Chapter 3.
Distribution companies and cooperatives have two choices in DTCEM for analyzing transformer bids. They may use the “Calc Losses
(Disco)” calculation method which calculates the core and winding losses using direct inputs including the demand charge, energy
charge, and other load information. They may conversely select the “Model Losses (Disco)” calculation method which caculates the
core and winding losses from previoudly entered RateVision rate and load schedules. Both of these options are covered in Chapter 4.

Figure 2 summarizes this organizationd structure.

Known A & B Values?

Yes | | No |
"Enter A/B Directly" Generating Utility OR
Chapter 2 Distribution Company?

[ ]

| Generator Disco
| I

[ ]
"Calc Losses (Generator)" "Calc Losses (Disco)" "Model Losses (Disco)"
Chapter 3 Chapter 4 Chapter 4

Figure 2: Organization of Manual
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CHAPTER 2. ANALYZING TRANSFORMER COSTS WITH KNOWN A AND B
VALUES

This chapter presents the steps needed to analyze the cost-effectiveness of the different transformer bids by using known A and B values.
If these values are aready known or have aready been calculated, you can simply enter these vaues directly into the Bid Evaluation
Screen.

This chapter is organized into two sections as outlined below.

Section 2.1 Presents a case study and details the steps required for using the DTCEM Interview to analyze transformer bids with
known A and B values.

Section 2.2 Details the steps needed to manually enter the information needed to analyze transformer costs with known A and B
values.

2.1 Entering Information Into the DTCEM Interview

This section presents a case study for an investor owned utility with known A and B factors. The steps of the DTCEM Interview are
introduced to show how to enter the case study information study into the software program and identify the most cost-effective bid.

Case Study

Public Power and Light (PPL) is an investor owned utility providing power to the state of
Massachusetts. PPL is looking to purchase 200 single phase dry-type transformers rated at 100
kVA, 120/240 voltage. From previous calculations, PPL determined that the A value (for core
losses) is $4.25 and the B value (for winding losses) is $1.10. Usethe DTCEM Interview to analyze
these core and winding losses and calculate the total owning costs of the transformers based on the

bids below.
Manufacturer Bid A B
Manufacturer 1 $400 100 watts 418 watts
Manufacturer 2 $325 110 watts 395 watts
Manufacturer 3 $410 93 watts 387 watts
Manufacturer 4 $380 109 watts 326 watts

Start this case study by installing and running DTCEM as explained in the Installation Instructions on page 1. This case study describes
entering the data through the DTCEM Interview. Upon starting the DTCEM Program you may start the interview by clicking “Yes” in
the Welcome box. You may also start the interview by selecting Interview from the Interview menu.

Thefirst interview screen pops up as shown in Figure 3 below:
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Interview

ﬁ R S
SThe Interview will guide you
through a series of data entry
“zcreens. Bazed on your entries,
DTCEM will set up a transformer
-bid evaluation for you.

Press the "Next =" button to
‘begin.

e e

Figure 3: Interview Explanation screen

- To continue with the interview, click on the Next button.

Step 1. Enter Utility Information
Thefirst step isto enter the information about Public Power and Light.

- Enter “Public Power and Light” in the utility name box and select “Massachusetts” from the state pick list.

For now, accept the default values for the emissions factors listed in the lower portion of the box (you may change these values by
clicking in the appropriate white boxes, deleting the current values, and typing the correct values). Your finished “Utility Information”
screen should look like Figure 4 below:
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Utility Information BE= |

Litility Mame: |F‘uhli-:: Power and Light |

What state does your Hassachusetts jl

utility primarily serve?

If you know your utility’s emissions factorz, pleasze
enter the values below:

Average state emizsions Factors are listed below
[Source: DOEEIA “Electric Power Annual”
December 1994].

coz 0-83 pounds/kwh produced
s02? it grams/k'w'h produced
MOx B:E8 grams/k'w'h produced

Hext* annceI ? Help

Figure 4: Public Power and Light Information

- When you are finished, click on the Next button to continue with the Interview.

Step 2. Enter Financial Factors

The next step isto enter the financial factors which will be used in the cost and benefit calculations. For this case study we will accept the
default values given in this screen for dl of the financia factors. The“Enter Financial Factors’ screen looks like Figure 5 below:
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This screen contains the base year for analysis, the years over which to annudize costs, the expected annual inflation rate (page 107), the
discount rate (page 106), and the fixed charge rate (page 107). The annudlization years, annual inflation rate, and the discount rate are
used in the Capacity Planner to calculate the avoided cost of energy. The fixed charge rate is used to caculate the core and winding

Enter Financial Factors = =l !
Bid Evaluation Factors:
Baze Year for Analyszis: 1337
Fizxed Charge Rate or Canping Charge [X]: 17.0
Capacity and T&D Planner Factors:
Years over which to Annualize Costs: 30
Expected Annual Inflation R ate[X]: 2.0
Dizcount B ate [%]: 3.0
‘Back Neut’ xI:aru:el ? Help r?_gReset

|losses.

-

Figure 5: Financial Factors screen

Accept the defaults for these financial factors by clicking on the Next button.

Step 3. Select a Calculation Method

The next step is to select the calculation method for estimating core and winding losses (A and B factors). You have the following four

choicesin this*“ Select the Calculation Method” screen (Figure 6):

w N e

4.
Since the core and winding losses for Public Power and Light have already been calculated, we want to select the “Enter Losses Directly”

Enter Losses Directly
Calc Losses (Generator)
Calc Losses (Disco)
Model Losses (Disco)

option.
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Select the Calculation Method 7] |

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Enter Lozzes Directly x| Select this option if you
: = 5 already know your core

and winding losses [iLe..
Ak B Yaluez]. You will
be able to enter A and B
directly for the Bid
Evaluation.

Calc Losses [Generator]
Calc Losses [Disco)
Model Losses [Disco) x

VDK xIZancel ?Help

Figure 6: Calculation Method dialog box

- Select “Enter Losses Directly” from the drop down list. This selection allows you to input previously calculated A and B
values without derivation of all of the parameters associated with these values.

- Click on the Next button to continue with the interview.

Step 4. Enter Transformer Type and Size
The next step isto enter the size and type of transformers which Public Power and Light wishes to purchase.

- Select Single Phase Dry Type from the “Transformer Type” picklist.
- Select 100 kVA from the “Transformer Size” picklist.
- Select 30 in the “Transformer Lifetime” picklist.

The completed “ Select Transformer Type and Size” screen should look like Figure 7 below:
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Select Tranzformer Type and Size I

Type of | Single Phase Dry Type ;“
Transformer

Size of 5
Transformer | 000K —“
Transformer =
Lifetime | All Jl

Figure 7: Public Power and Light Transformer Type and Size
Dialog Box

- Click on the Next button to continue with the interview.

Step 5. Enter A and B Values

The next step is to enter the known A and B values for Public Power and Light. As mentioned earlier, it is assumed that these values
were previoudly calculated. It is possible to caculate these losses for a generating utility by selecting “Calc Losses (Generator)” or for a
distribution company by selecting “Calc Losses (Disco)” in the Calculation Method screen. These options are discussed in more detail in
Chapters 3 and 4, respectively. The“Enter A/B Vaues’ screen isshown in Figure 8.

Enter A/B Yalues !
A Value ($/Watt) | 4.25|
B Value [$/ W att] 1.10

I Y| 20

Figure 8: Enter A/B Values screen

- Enter $4.25 in the A Value box.

{

Enter $1.10 in the B Value box.

- Continue with the interview by clicking on the “Next” button.

Step 6. Enter Transformer Bids

The next step is to enter the bids for the transformer made by the different suppliers. You should select Yes in the screen as shown in
Figure 9 below:

10



Known A and B DTCEM User’s Manual
Values Version 1.5 Beta

B Transformer Bids = =1

Do you have transformer bids to enter?

If you want to enter ransformer bids, click on the

Yes button. IF you do not have tranzformer bids to
enter, click on the Mo button. If you want to view
the previous screen, click on the Back button.

Figure 9: A Question About Bids screen

Y ou should then select Yes in the screen as shown in Figure 10 below:

Anzwer Yes or No. |

|/? E nter your first bid on the entry soreen to follow,
Do you want to continue?

Figure 10: Answer Yes or No Screen

You should now see the “Enter a Transformer Bid” dialog box. In this screen you should enter the supplier’s name, bid price, core
losses, and winding losses.

- Enter “Manufacturer 1” in the Supplier Box.
- Enter “400” in the Price Box.

- Enter “100” in the Core Losses Box.

- Enter “418” in the Winding Losses Box.

The finished Transformer Diaog box should look like Figure 11.

Enter a Transformer Bid i
Supplier |Hanufa-::turer 1 _:I|
Price [$] 400
Core Loszes [Watts] 100
Winding Loszes [Watts) 418

“DK xliancel ? Help

Figure 11: Transformer Bid Dialog Box for Manufacturer 1
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- Click on the OK button to continue with the interview.

Y ou should continue to answer Yes in the “Answer Yes or No” box (Figure 12) until you enter al 4 of the bids described at the top of
this case study. Continue to enter the supplier’s name, price, core losses, and winding losses as described above.

Answer Yes or No. |

/;? :
'-\.r) Do you want bo enter another bid?

Figure 12: Answer Yes or No box
- When you have finished entering all four of the bids, click No in the “Answer Yes or No”” Box.

Y ou have now completed the data entry portion of the case study. Y ou should see an “All Done” box (Figure 13) indicating that you are
finished.

= Interview |
All Done....

Wwhat should | be doing?

You have completed zetting up
a Bid Evaluation. When pou
press the ‘Finish® button below,
your prelimnary bid evaluation
form will be displayed. Before
uzing the Bid Evaluation Form,
you may want to save the
manufacturer data by selecting
the 'Finizsh’ button now and then
the 'Save Bid' button on the

main toolbar.
Finizh =» |

Figure 13: All Done Dialog box

- Click “Finish” to end the Interview.

Y our completed “ Transformer Bid Evaluation Screen” pops up as shown in Figure 14 below.
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E. ormer Bid aluatio oname._bid —|Of =

Calculation Method: Enter Lozses Directly

| Transformer Type:l Single Phase Dy Type

Transformer Size: 100.0 kVA
Load Characteristics: <ophtional>
Cost Factors: <optional>
Core Lozzes Evaluated at: $4.25 J Waltt Dbl clk for details
Winding Lozzes Evaluated at: $1.10 / Watt Dbl clk for details
Core Winding | Core Winding I Energy
Price Lozzses Losses I Loszes Logses I Total Star
Supplier (k1] [Wwattz] [Watts] (k1] (k1] I (k1] Compliant
M anufacturer 4 $380 109 326 $463 $359 I $1.202 Yes ﬂ
M anufacturer 2 $325 110 395 $468 $435 I $1.227 Yes
M anufacturer 3 $410 93 387 $395 $426 I $1.23 Yes
M anufacturer 1 $400 100 118 $425 $460 I $1.285 Yes

Figure 14: Completed Bid Evaluation Screen for Public Power and Light

As you can see, the bids are ordered from the lowest total cost to the highest. Manufacturer 4 has the lowest total cost ($1,202) while
Manufacturer 1 has the highest total cost ($1,285). Thetota cost is calculated by using the following formula:

Total Owning Cost = ( Bid Price + Cost of Core Losses + Cost of Winding Losses )

The total cost for Manufacturer 4's transformer therefore is $380 (Bid Price) + $463 (Cost of Core Losses) + $359 (Cost of Winding
Losses).

Step 7. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 15) on the floating toolbar.

You are first shown the “Report Control Panel” in which you may select the number of transformers you wish 0 =
to purchase, the method by which you want to sort the transformers, the transformer bids you wish to analyze, ==
and the transformer bid which you wish to serve as the “ base case”. Fepert

Figure 15: Quick

Enter “200” in the Number of Units to Purchase box. Report icon

Click the “Lowest Total Owning Cost” option to sort the transformers.

Click the “Select All” button to select all of the bids to be analyzed.

I 4l

Click on “Manufacturer 1” in the Bids Selected Box and then click on the “Select” button. (Assume that Public Power and
Light would have purchased transformers from Manufacturer 1 before analyzing the total owning costs in DTCEM. This
report compares the costs and benefits of purchasing the transformers from the other manufacturers to the costs and benefits
of purchasing Manufacturer 1’s transformers.)

Y our finished “Report Control Panel” should look like Figure 16 below:
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Report Control Panel |

Sort Heported Transformers By:

{+ Lowest Total Dwning Cost

Number of Unitz 200
to Purchase: {~ Highest Energy Efficiency
" Lowest Purchase Price
Available Bids Bidz Selected Baze Caze Transformer

Select = L
.L.‘ M anufacturer 2
Select All=> | M anufacturer 3

<= Unzelect I <= Unzelect |
<= Unzelect Alll

Help
Bun the Report ==>» e e

Lancel

Figure 16: Report Control Panel for Public Power and Light
- Click on the “Run the Report” button to run the report.
The “Bid Evaluation Report” pops up as shown in Figure 17.

i Bid Evaluation Hepml

Date: TEA07 &

UTILITY IMFER
Hame:  Public Power ssd Light
Sale: ozt g Bassel Ly
TRANSFORMER
Teype:  Tingle Phase Dig Tepe
Siem: man
Lifntirra: an
B bz 200

Ci

FER TRANSFOAMER Ehandmd Teflal Wt Enceny Erargy Enugy Simple  Ex

Ensegy  Efficmecy Dmning Fpce Lost Losz it Savinge . Paphack 5

Suppier Star ot 50 Load Caskl Pibee 18 ‘whatis Ewh I $i Tear: )

Bazp= M asval achures 1 ¥ra 95.57% $1.285 400 50 16X 1462 44

M arvainciure 4 Haz 93.58% $1.282 4380 420 161 L4z 42 #5133 %

M asalaolure 2 LT 9. 85 .27 FA26 476 173 1.5817 46 41.66 152 i

M amvainchore 3 oz 99 E8CT $1.25 410 1 155 1,357 41 1314 b 3

o o

Figure 17: Public Power and Light Bid Evaluation Report

This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.
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The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer from Manufacturer 1. The remaining rows display values for the other transformers relative to this base case.

If we compare the costs and benefits of Manufacturer 3's transformer to the basecase (Manufacturer 1) we see that despite costing $10
more per transformer ($2,000 more for 200 transformers) Manufacturer 3's transformer will save $3.14/year in energy ($628/year for
200 transformers) and will result in a 3.2 year payback period. Though the transformers from Manufacturer 3 will cost $2,000 more in
initial capital costs, over the 30 year transformer lifetime, the transformers will save $18,840 ($628/year times 30 years) when compared
to the transformers from Manufacturer 1.

- Double click in the upper left hand corner of the Bid Evaluation Report to close this screen.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savingsyear. Appendix C outlines the potential scenarios and details what the simple payback in each of these cases
means.

Step 8. Save the Bid Evaluation

Congratulations! You have successfully entered the information necessary to analyze transformer bids for a utility that has previously
calculated A and B values. The next step isto save the file such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 18) on the toolbar. =EY

- Enter the name of the file in the “Select a Filename” box and click on the OK button. S:n-?id
Figure 18: Save Bid

2.2 Entering Information Manually Into DTCEM icon

It may be appropriate at times to enter the information needed to analyze transformer bids with DTCEM manually, without the use of the
Interview. This section details the steps needed to manually enter this information for utilities or distribution cooperatives with known A
and B values.

Step 1. Start a New Bid Evaluation

The first step for manualy entering information into the DTCEM Program for utilities or distribution i
cooperatives with known A and B valuesisto start anew bid evaluation. Click on the new bid icon (Figure 19) :
on the toolbar. M Bid

A message box (Figure 20) pops up asking you whether you want to use the default bid evaluation template or Figure 19: New bid
select a different bid evaluation template. Bid evaluation templates are used to start new bid evaluations. icon
Unless you have saved a separate bid evaluation template you should select Yes in this screen. More

information about bid evaluation template filesis covered on page 90.

- H|
E? “'ez' o uze the default bid exvaluation or

Mo to zelect a default bid evaluation template.

Figure 20: New Bid message box

A blank bid evaluation screen pops up as shown in Figure 21 below. (Note that this screen may look different depending on the default
template that is used to create this screen).
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Calculation Method: Calc Losses [Generator]

Transformer T}lpe:l Single Phase 0Oil Filled
Transformer Size: 75.0 kVA
Load Characteristics: {Defaults:
Cost Factors: <Defaults:

Core Losses Evaluated at: $3.50 F Watt <= Dbl clk for details
Winding Lozses Evaluated at: $1.32 7 Walt <= Dbl clk tor details
Winding I Core Winding
Price Losses Losses I Losses Losses

Supplier [Watts] [Watts] %] (%]

Figure 21: Blank Bid Evaluation Screen

Step 2. Select the Calculation Method

The next step is to select the caculation method that will be used to calculate the core and winding losses. Double click in the cream
colored cell next to the Calculation Method text at the top of the Bid Evaluation Screen.

The “ Select the Cal culation Method” dialog box is presented as shown in Figure 22 below:
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Select the Calculation Method

I S

PLEASE HOTE that changing the calculation method will

over-wiite previously entered data.

Enter Lozzes Directly hd
Enter Lozzes Directly F
Calc Losses [Generator]
Calc Losses [Disco)

Model Losses [Disco) x

Select thiz option if you
already know your core
and winding losses [iLe..
Ak B Yaluez]. You will
be able to enter A and B
directly for the Bid
Ewvaluation.

VDK

anncel ? Help

Figure 22: Select the Calculation Method dialog box

Utilities or distribution cooperatives with known A and B values should select “Enter Losses Directly” from the drop down box. Click on

OK to save and continue.

Step 3. Describe the Transformer Type and Size

The next step is to enter the size and type of the transformer desired. Double click on either the Transformer Size or Transformer
Type cream colored box at the top of the Bid Evaluation table. The “Select Transformer Type and Size dialog box pops up as shown in

Figure 23 below:
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= Select Transformer Type and Size I

Type of Transformer /Ly sy =

Size of Tranzformer |25.I] KVA jl

Tranzformer Lifetime | 20 j|

“ oK ?Help anncel

Figure 23: Select Transformer Type and Size dialog box

Three drop down lists are presented in this dialog. The top box shows the type of transformer, the middle box shows the size of the
transformer in kVA, and the bottom box shows the transformer life in years. Any of the three parameters may be changed by clicking on
the arrow to the right of the edit box. When you are finished, click on the OK button to exit. The changed size and type will be reflected
in the Bid Eva uation screen.

Step 4. Edit the Load Characteristics (Optional)

The fourth step is optional. Based on the calculation method and the type and size of the transformer, default load characteristics are
created in DTCEM. These characteristics may be edited if necessary by double clicking on the cream colored cell corresponding to the
Load Characteristics at the top of the Bid Evaluation screen. The “Enter Load Factor and Loss Multiplier” dialog box pops up as
shown in Figure 24 below.
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[ Enter Load Factor and Loss Multiplier

Lol Factor

' Enter the average lifetime load Factor for the transformers. This values will
| only be uzed in generating reportzs. This value 1z not used in determining the

core ['A’] and winding ['B’] loss values.

You may either directly enter the load factor or select a transformer load
| prohle fle. Press the 'Clear Load Profile® button to rezet values to the default.

Enter Load Factor [£]:

40.0

Select Load Profile

LClear Load Prokile

]|

Loss Multiplier

Enter Lozs Multiplier [%]:

0.0

| The lozz multiphier measures energy lozzes through the distnbution system.
| Mote that the estimate of the 'A° and ‘B’ valuez may already include the lossz
| multiplier. Please be sure not to "double count™ it.

“DK

xliancel

? Help

Figure 24: Load Factor and Loss Multiplier screen

The load factor (page 107) may be edited by clicking in the white box at the top of the screen and typing the new value or by importing a
load profilefile. Theloss multiplier (page 107) may be edited by clicking in the white box at the bottom of the screen and typing the new

value. Click on OK to save and continue.

Step 5. Edit the Cost Factors (Optional)

The average annual energy cost per kWh may be optionally entered for utilities or distribution cooperatives with known core and winding
losses. Double click on the cream colored cell corresponding to the Cost Factors cell in the top of the Bid Evaluation table. The “Enter
the Estimated Value of Energy Saved” box pops up as shown in Figure 25 below:

Enter the Eztimated Yalue of Energy Saved

Average Annual Energy

Cost [$/kWh]:

$0.030

Enter the average annual energy cost. Thiz value will only
be uszed in generating reports. Thiz value iz not used in
determining the core ['A’] and winding ['B'] loss values.

KEancel

? Help

Figure 25: Estimated Value of Energy Saved
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The average annual energy cost is used in generating the costs and benefits of the transformer bids. This value may be edited by clicking
in the white box and typing the new value. Click on OK to save and continue.

Step 6. Enter the A and B values

The next step is to enter the A and B values for the utility or distribution company. Double click on one of the cream colored boxes
corresponding either to the Core Losses or Winding Losses at the top of the Bid Evaluation screen. The “Enter A/B Values’ dialog box

Enter A and B Yalues I
A Value ($/Watt) | 0|
B Yalue [$/watt] 1.0

“ 0K xliancel ? Help

Figure 26: Enter A/B Values dialog box

pops up as shown in Figure 26 below:

Enter the correct A and B values in the white boxes. Click on OK to save and continue.

Step 7. Enter the Transformer Bids

The last required step in the manual data entry process for utilities or distribution cooperatives with known core and winding losses is to
enter the transformer supplier and price information in the bottom portion of the Bid Evaluation screen. This information may be entered
by double clicking in a cream colored cell in one of the rows at the bottom of the Bid Evaluation screen. The “Enter a Transformer Bid”
dialog box pops up as shown in Figure 27 below:

Enter a Transformer Bid !
Supplier | j|
Price [$] 0
Core Losses [Watts] 0
Winding Loszes [Wattz] | I]|

wIIIK anncel ?Help

Figure 27: Enter a Transformer Bid dialog box

The information entered in this didog is displayed in a row in the Bid Evaluation screen. The loss figures are multiplied by their
appropriate incremental cost values to estimate the load loss and no-load loss costs. These values are then used to calculate the first year
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losses and the lifetime losses. As the bids are added to the Bid Evaluation screen, they are ranked and listed based on the lowest total

owning cost (TOC).

Step 8. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 28) on the floating toolbar.

You are first shown the “Report Control Panel” (Figure 29) in which you may select the number of 0 =
transformers you wish to purchase, the method by which you want to sort the transformers, the transformer ==
bids you wish to analyze, and the transformer bid which you wish to serve as the “ base case’ . Fepert

Ciniira 2Q- u|ck
Report Control Panel n

Sort Reported Transformers By:

(+ Lowest Total Owning Cost

Mumber of Units 200
to Purchaze: " Highest Energy Efficiency
" Lowest Purchase Price

Available Bids Bids Selected Baze Caze Tranzformer

SIS0 || Manufacturer 4

L‘ M anufacturer 2

T M anufacturer 3
Select Alll=>

<= Unzelect I <= Unzelect |
<= Unzelect Alll

Help
Bun the Report ==>»

LCancel

Figure 29: Report Control Panel

Enter the number of units you wish to purchase and the method by which you want to sort the transformer bids. The select the
transformer bids you wish to analyze and the transformer bid which you would like to use as the “basecase”. The “basecase” transformer
should be the transformer you would have purchased prior to running DTCEM. When you have finished entering this information, click

on the “Run the Report” button to run the report.

The “Bid Evaluation Report” pops up as shown in Figure 30.
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i Bid Evaluation Hepml

Mate: TAHAA7 !
UTILITY INFEL
Hame:  Public Power ssd Light
Sale: ozt g Bassel Ly
TRANSFORMER
Teype:  Tingle Phase Dig Tepe
Siem: man
Lifntirra: an
B bz 200
Ci
FER TRANSFOAMER Ehandmd Teflal Wt Enceny Erargy Enugy Simple  Ex
Ensegy  Efficmecy Dmning Fpce Lost Losz it Savinge . Paphack 5
Suppier Star ot 50 Load Caskl Pibee (73 ‘whatis Ewh I $i Tear: )
Bazp= M asval achures 1 ¥ra 95.57% $1.285 400 50 16X 1462 44
M arvainciure 4 Haz 93.58% $1.282 4380 420 161 L4z 42 #5133 %
M asalaolure 2 LT 9. 85 .27 FA26 476 173 1.5817 46 41.66 152 i
M amvainchore 3 oz 99 E8CT $1.25 410 1 155 1,357 41 1314 b 3

o o

Figure 30: Bid Evaluation Report

This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer. The remaining rows display values for the other transformers relative to this base case.

- Double click in the upper left hand corner of the Bid Evaluation Report to close this screen.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savingslyear. The potential scenarios and details what the simple payback in each of these cases means is detailed in
Appendix C.

Step 9. Save the Bid Evaluation

After following through Steps 1 through 9 you will have successfully entered the information necessary to analyze transformer bids for a
utility that has previoudly calculated A and B values. The next step isto save the file such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 31) on the toolbar. =EY
- Enter the name of the file in the “Select a Filename” box and click on the OK button. S:n-?id

Figure 31: Save Bid
icon
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CHAPTER 3. ANALYZING TRANSFORMER COSTS FOR GENERATING UTILITIES

This chapter presents the steps needed to analyze the cost-effectiveness of the different transformer bids for utilities with unknown core
and winding losses. These values may be calculated in DTCEM and used to analyze the total costs of the transformers. This requires
that you enter Load Characteristics and Cost Factors. DTCEM calcul ates these values using the following formulae:

A _SC+(EC” HPY)
~ FCR’ 1000

[(Sc” RF)+(EC” LsF" HPY)]" PL?

FCR ™ 1000
where:
SC = Avoided Cost of System Capacity
EC = Avoided Cost of Energy
HPY = Hours per year (hours per year transformer is energized)
FCR = Fixed charge rate (cost of carrying capital on an investment)
RF = Peak responsibility factor (measure of the diversity of the load on the transformer)
LsF = Transformer Loss Factor (measure of the annual average load losses to the peak value of load losses on

the distribution transformer.)

PL? = Equivalent Annual Peak Load (levelized annua peak |oad seen by the transformer)
Thetotal cost of the transformer for each supplier isthen calculated using the following formula:
Total Owning Cost = ( Bid Price + Cost of Core Losses + Cost of Winding Losses )
where:

Cost of Core Losses =(1.0+LossMultiplier) * A value* Core Losses

Cost of Winding Losses = ( 1.0 + Loss Multiplier ) * B value* Winding Losses
This chapter is organized into three sections as described below:

Section 3.1 Presents a case study and details the steps required for using the DTCEM Interview to analyze transformer bids for
utilities with unknown core and winding losses.

Section 3.2 Details the steps needed to manually enter the information needed to analyze transformer costs for utilities with
unknown core and winding losses.

Section 3.3 Describes other optional features that may be used with this cal culation method.

3.1 Entering Information Into the DTCEM Interview

This section presents a case study for an investor owned utility with unknown core and winding losses. The steps of the DTCEM
Interview are introduced to show how to enter the case study information into the software program and identify the most cost-effective
bid.
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Case Study

ABC Utility is an investor owned utility providing power primarily to the state of Indiana ABC
Utility is looking to purchase 500 single phase oil filled transformers rated at 75 kVA, 120/240
voltage. Use the DTCEM Interview to calculate ABC Utility’s core and winding losses (A and B
factors). Upon calculating these values, you will be able to use these factors to identify the most cost
effective transformer.

Assume that ABC received the following transformer bids.

Manufacturer Bid No-load (Core) loss Load (Winding) loss
Manufacturer 1 $390 95 watts 413 watts
Manufacturer 2 $375 115 watts 390 watts
Manufacturer 3 $407 99 watts 385 watts
Manufacturer 4 $420 104 watts 365 watts
Manufacturer 5 $388 107 watts 410 watts
Manufacturer 6 $412 90 watts 430 watts

Start this case study by installing and running DTCEM as explained in the Installation Instructions on page 1. This case study describes
entering the data through the DTCEM Interview. Upon starting the DTCEM Program you may start the interview by clicking “Yes” in
the Welcome box. You may also start the interview by selecting Interview from the Interview menu.

Thefirst interview screen pops up as shown in Figure 32 below:

The Interview will guide you
through a series of data entry
zcreens. Bazed on your entrie
DTCEM will zet up a transforn
bid evaluation for you.

Press the 'Mext =>' button to
hegin.

Cancel

Figure 32: Interview Explanation
screen

- To continue with the interview, click on the Next button.

Step 1. Enter Utility Information
Thefirst step isto enter the information about ABC Utility.

- Enter “ABC Utility” in the utility name box and select “Indiana” from the state pick list.

For now, accept the default values for the emissions factors listed in the lower portion of the box (you may change these values by
clicking in the appropriate white boxes, deleting the current values, and typing the correct values). Your finished “Utility Information”
screen should look like Figure 33 below:
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Utility Information BE= |

Utility Mame: [ABC Utility |

What state does your |Mjl

utility primarily serve?

If you know your utility’s emissions factorz, pleasze
enter the values below:

Average state emizsions Factors are listed below
[Source: DOEEIA “Electric Power Annual”
December 1994].

coz G pounds/kwh produced
s02? haad grams/k'w'h produced
MOx 455d grams/k'w'h produced

Hext* annceI ? Help

Figure 33: ABC Utility Information

- When you are finished, click on the Next button to continue with the Interview.

Step 2. Enter Financial Factors

The next step isto enter the financial factors which will be used in the cost and benefit calculations. For this case study we will accept the

default values given in this screen for dl of the financial factors. The“Enter Financial Factors’ screen looks like Figure 34 below:
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Enter Financial Factors = =l !
Bid Evaluation Factors:
Baze Year for Analyszis: 1337
Fizxed Charge Rate or Canping Charge [X]: 17.0
Capacity and T&D Planner Factors:
Years over which to Annualize Costs: 30
Expected Annual Inflation R ate[X]: 2.0
Dizcount B ate [%]: 3.0

‘Back Neut’ xI:aru:el ?Help r?_gReset

Figure 34: Financial Factors screen

This screen contains the base year for analysis, the years over which to annudize costs, the expected annual inflation rate (page 107), the
discount rate (page 106), and the fixed charge rate (page 107). The annudlization years, annual inflation rate, and the discount rate are
used in the Capacity Planner to calculate the avoided cost of energy. The fixed charge rate is used to caculate the core and winding
losses.

- Accept the defaults for these financial factors by clicking on the Next button.

Step 3. Select a Calculation Method

The next step isto select the calculation method for estimating core and winding losses (A and B factors). Y ou have the following three
choicesin this“ Select the Calculation Method” screen (Figure 35):

Enter Losses Directly
Calc Losses (Generator)
Calc Losses (Disco)
Model Losses (Disco)

AwbdpE
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Select the Calculation Method | _ |

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Calc Losses [Generator] || Select this option if yo
- are a generating utility

and you want to
calculate core and
winding losses [A & B
wvalues] based on the
tranzformer load
charactenstic: and pm
sypstem's cost
characteristicz. You wi
need to enter load and
cost charactenshics
through the Bid
Evaluation screen.

‘Back Next» xﬂancel ? H

Figure 35: Calculation Method dialog box

Eachusses[Disu] o
Model Losses [Disco) -

- Since ABC Utility is a generating utility and we want to calculate the core and winding losses, select “Calc Losses

- Click on the Next button to continue with the interview.

Step 4. Enter Transformer Type and Size
The next step isto enter the size and type of transformer which ABC Ultility wishesto purchase.

- Select Single Phase Oil Filled from the “Transformer Type” picklist.
- Select 75 kVA from the “Transformer Size” picklist.
- Select 30 in the “Transformer Lifetime” picklist.

The completed “ Select Transformer Type and Size” screen should look like Figure 36 below:
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Select Transformer Type and Size i
Type of | Single Phase 0Oil Filled __*_l|
Transformer
Size of =
Transformer | ELO RV ——“

Transformer
Lifetime | Al

]

Figure 36: ABC Transformer Type and Size Dialog Box

- Click on the Next button to continue with the interview.

Step 5. Enter Load Characteristics

The next step is to enter the load characteristics, specific to the transformer’s operating load. The transformer’s operating load
characteristics are used to estimate the amount of energy that will be lost by the transformer over itslifetime. The “Load Characteristics”

screen is shown in Figure 37.

[ Load Characteristics

LOAD CHARACTERISTICS

Hourg Per Year: HFY
Load Factor: X LF
Equivalent Annual Peak Load: PL2
Transformer Loss Factor: F4 LsF
Peak Responsibility Factor: 4 RF
Lozs Multiplier: 4 LM

Description [opt.):

8.760 ™ Use Worksheet

40.0
1.1500
19.6
90.0
10.0
<Defaults:

[~ Use Worksheet
[T Use Waorksheet
[T Use Worksheet
[~ Use Worksheet
[T Use Waorksheet

Load File |
Beszet |

Hext ===>

e Backl

Figure 37: Load Characteristics screen

This screen includes default values for the load characteristicsincluding:

Hours Per Y ear (page 107)

Load Factor (page 107)

Equivalent Annual Peak Load (page 107)
Transformer Loss Factor (page 109)
Peak Responsibility Factor (page 108)
Loss Multiplier (page 107)

These factors are used in the calculation of the core and winding losses (except for the load factor which is only used for reporting
purposes only). The values may be entered in this screen in one of two ways. First, the values may be directly entered by clicking into the
corresponding cream colored cell and typing the correct value. Alternatively, the values may be calculated by clicking on the
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corresponding “Use Worksheet” box to the right of the value and entering the information needed to calculate the value in the calculation
sheet at the bottom of the screen.

For ABC Utility we will calculate the value for the Equivalent Annual Peak Load (PL2) and accept the defaults for the remaining factors.

- Click in the “Use Worksheets” box next to the “Equivalent Annual Peak Load” cell.

The Load Characteristics screen expands to show a calculation sheet with six tabs in the lower portion of the screen as shown in Figure
38. Only tabs corresponding to clicked “Use Worksheets’ boxes in the upper portion of the screen are active. In this case, only the

B Load Characteristics

LOAD CHARACTERISTICS Save File |
Hours Per Year: HPY | 8760 | Use Worksheet =

Load Factor: % LF 40.0 [T Use Waorksheet _Li"'.'”il
Equivalent Annual Peak Load: PL2 1.1577 ¥ Use Worksheet Reszet

Tranztormer Lozs Factor: -4 LsF 19.6 [T Use Worksheet
Peak Responsibility Factor: 4 RF 90.0 [T Use Waorksheet Next ===>
Loss Multiplier: % LM 10.0 " Use Worksheet ¢=—= Back
Description [opt_]: <Defaults>

E quiv. Annual
Peak Load

Transformer Life:

30 years

Peak Load Growth Rate: | 200z 2 year
Initial Transformer Peak Loading: 90.0 % Rated Cap
Change-0Out Peak Loading: 150.0 % Rated Cap
Years to Reach Change-Out Loading: 27 years
Minimum Acceptable Return: 90 %
Capital Recovery Factor: 9.7336
Equivalent Annual Peak Load: 11577

Figure 38: Equivalent Annual Peak Load Calculation Sheet in the Load Characteristics screen

In this worksheet as well as the others, cream colored cells may be edited if necessary. To change a value, smply click into the desired
cell and type the more accurate number. Some calculation sheets allow you to enter information stored in files (e.g., load profile files) by
double clicking on cream colored cells.

In this case study, ABC Utility expects that the initial transformer loading of the desired transformers will be 92% and the change-out
peak loading will be 140%.

- Type 92 in the “Initial Transformer Peak Loading” box.
- Type 140 in the “Change-Out Peak Loading” box.

The Equivalent Annual Peak Load value changes to 1.1423 from a default value of 1.1577 after making these changes. These changes
are reflected in both the top and bottom portion of the Load Characteristics screen as shown in Figure 39.
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B Load Characteristics

Transformer Life:

Peak Load Growth Rate:
Initial Transformer Peak Loading:
Change-0Out Peak Loading:

E quiv. Annual
Peak Load

30 years
2.0 % { year

92 0 % Rated Cap
140.0 % Rated Cap

LOAD CHARACTERISTICS Save File I
Hours Per Year: HPY | 8760 | Use Worksheet =

Load Factor: % LF 40.0 [T Use Waorksheet .L_"f"_d_.F_"f'_l
Equivalent Annual Peak Load: PL2 1.1423 v Use Worksheet Reset

Tranztormer Lozs Factor: -4 LsF 19.6 [T Use Worksheet
Peak Responsibility Factor: -4 RF 90.0 [T Use Waorksheet Next ===>
Loss Multiplier: % LM 10.0 I" Use Yorksheet ¢=== Back
Description [opt_]: <Defaults>

Years to Reach Change-Out Loading: | 22|yeals
Minimum Acceptable Return: 90 %
Capital Recovery Factor: 9.7336
Equivalent Annual Peak Load: 1.1423

Figure 39: Changed Load Characteristics screen for ABC Utility

- Continue with the interview by clicking on the “Next” button.

Step 6. Enter Cost Factors

The next step is to enter the costs of system capacity, energy, generation, and transmission/distribution avoided by using energy efficient
transformers. The “Estimate Avoided Costs’ screen is shown in Figure 40.

= System Cost Characteristics

Load File |

Avoided Cost Summary

System Capacity: $/kW-pr  SC=GC+TD 70.0

Generation Capacity: $7K% e GC Use Worksheet Reset I
T&D Capacity: /KW pr TD 20.0 I Use Warksheet

Energy: $/kWh EC 00300 [ UseWorksheet  He¥==2

Description [optional): <Defaults> ¢=== Back

Figure 40: Cost Factors Screen

This screen includes default values for the avoided cost factors including:

System Capacity (SC) (page 106)

Generation Capacity (GC) (page 106)
Transmission and Distribution (TD) (page 106)
Energy (EC) (page 106)

These costs are used in the calculation of the value of the core and winding losses. The costs may be entered in this screen in one of two
ways. Firdt, the costs may be directly entered by clicking in the corresponding cream colored cell and typing the correct values.
Alternatively, the costs may be calculated by clicking on the corresponding “Use Worksheet” box to the right of the value and entering the
information needed to calculate the avoided cost in the calculation sheet at the bottom of the screen.

For ABC Utility wewill calculate the values for generation capacity (GC) and energy capacity (EC).
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- Click in the “Use Worksheets” box next to the “Generation Capacity” cell.
- Click in the “Use Worksheets” box next to the “Energy” cell.

The Cost Factors screen expands to show a calculation sheet with three tabs in the lower portion of the screen as shown in Figure 41.
Only tabs corresponding to clicked “Use Worksheets” boxes in the upper portion of the screen are active. In this case, the “Generation

= System Cost Characteristics
Avoided Cost Summary Save File |
" Load File I
System Capacity: $/kw-yr SC=GC+TD 20.0
Generation Capacity: $7K e GC Use Worksheet Beset |

T&D Capacity: $7K -y L] 20.0 [ Use Wurksheetl

2 MHext ===
Energy: $/kwh EC oooop0 W ; L]
Description [optional): ¢Defaults> e Backl

Cost

Estimate the avoided cost of energy [EC]
Filename: | | IClear] by comparing a base case generation
expansion plan with a change case
generation expansion plan.

Generation Expansion Plans can be
created by pressing the Capacity Planner
button on the main toolbar.

Figure 41: Expanded Cost Factors screen

In this worksheet as well as the others, cream colored cells may be edited if necessary. To change a value, smply click into the desired
cell and input your utility’s actua vaue. Some calculation sheets alow you to enter information stored in files (e.g., load profile files) by
double clicking on cream colored cells.

- Click on the “Generation Capacity” tab in the calculation sheet. Double click in cream colored box next to the “Filename”
box in the calculation sheet. Select basecase.cap from the file lists.

- Click on the “Energy Cost” tab in the calculation sheet. Double click in cream colored box next to the “Filename” box in
the calculation sheet. Select “basecase.cap” from the file lists.

The Generation Capacity value changes to 82.9 from a default value of 50.0 after making these changes and the Energy Capacity value
changes to 0.0312 from a default value of 0.0300. These changes are reflected in both the top and bottom portion of the Cost Factors
screen as shown in Figure 42.

31



Generating DTCEM User’s Manual
Utilities Version 1.5 Beta

= System Cost Characteristics
Avoided Cost Summary Save File ]
) Load File ]

System Capacity: $/k%-yr SC=GC+TD 1029

Generation Capacity: $/KW-pr GC Use Worksheet Beszet 1

T&D Capacity: $7KW -ur D 20.0 [T Use Worksheet o

Energy: $/kwh EC 00312 ¥ Use Worksheet
Description [optional): ¢Defaults> ¢== Back

Generation
Capacity

Estimate the avoided cost of generating

Filename: | C:ADTCEM\BASECASE.CAP | [Clear] capacity [GC] by comparing a base case

generation expansion plan with a change
case generation expansion plan.

Generation Expansion Plans can be
created by pressing the Capacity Planner
button on the main toolbar.

Figure 42: Changed Cost Factors Screen for ABC Utility

- Continue with this interview by clicking on the “Next” button.

Step 7. Enter Transformer Bids

The next step is to enter the bids for the transformer made by the different suppliers. You should select Yes in the screen as shown in
Figure 43 below:

= Transformer Bids

Do you have transformer bids to enter?

If you want to enter ransformer bids, click on the

Yes button. IF you do not have tranzformer bids to
enter, click on the Mo button. If you want to view
the previous screen, click on the Back button.

Figure 43: A Question About Bids screen

Y ou should then select Yes in the screen as shown in Figure 44 below:

Anzwer Yes or No. I

|/? E nter your first bid on the entry soreen to follow,
Do you want to continue?

Figure 44: Answer Yes or No Screen
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You will now see the “Enter a Transformer Bid” dialog box. In this screen you should enter the supplier’s name, bid price, core losses,
and winding losses.

- Enter “Manufacturer 1” in the Supplier Box.
- Enter “390” in the Price Box.

- Enter “95” in the Core Losses Box.

- Enter “413” in the Winding Losses Box.

The finished Transformer Dialog box should look like Figure 45.

Enter a Transformer Bid !
Supplier Hanufa-::turer 1 j|
Price [$] 390
Core Losses [Watts] 95
Winding Lozses [Wattz] | 413|

w [k x&mcel ? Help

Figure 45: Transformer Bid Dialog Box for Manufacturer 1

- Click on the OK button to continue with the interview.

Y ou should continue to answer Yes in the “Answer Yes or No” box (Figure 46) until you enter al 6 of the bids described at the top of
this case study. Continue to enter the supplier’s name, price, core losses, and winding losses as described above.

Answer Yes or No. |

/';3‘ .
'-\.) Do you want bo enter another bid?

(i

Figure 46: Answer Yes or No box

- When you have finished entering all six of the bids, click No in the “Answer Yes or No” Box.

Y ou have now completed the data entry portion of the case study. Y ou should see an “All Done” box (Figure 47) indicating that you are
finished.
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O ~

All Done. .

Wwhat should | be doing?

You have completed setting up
a Bid Evaluation. When you
press the 'Finizh® button below,
your prehminary bid evaluation
form will be dizplayed. Before
uszing the Bid Evaluation Form.
you may want to zave the
manufacturer data by zelecting
the 'Fimsh® button now and then
the 'Save Bid® button on the

main toolbar.
Finizh =»

Figure 47: All Done Dialog box

- Click “Finish” to end the Interview.

Y our completed “ Transformer Bid Evaluation Screen” pops up as shown in Figure 48 below.

Transfurmer Bid Evaluation:[noname._hid]

Calculation Method: Calc Losses [Generator]

I Transformer T_l,lpe:l Single Phaze Oil Filled

Transformer Size: 75.0 kVA
Load Charactenstics: <Defaults>
Coszt Factors: <Defaults>
Core Losses Evaluated at: $2.21 / Watt Dbl clk tor details
Winding Loszes Evaluated at: $0.98 / Walt Dbl clk for details
Core winding I Core Wwinding I Energy
Price Loszes  Losses I Losszes Losses I Total Star
Supplier i) [Watts) [Watts) | £ 3] i | £3] Compliant
Manufacturer 3 $407 385 | $241 s416]  $1.064  No :*j
M anufacturer 1 £330 95 413 I $231 $446 I $1.068 Mo
Manufacturer 4 $420 104 365 I $253 $394 I $1.068 No
M anufacturer 2 $375 115 390 I $280 $421 I $1.076 Ho
M anufacturer & $388 107 410 I $261 $443 I $1.092 Mo
Manufacturer & 412 90 430 I $219 $465 I $1.096 No
! ! 5

Figure 48: Completed Bid Evaluation Screen for ABC Utility

Asyou can see, the bids are ordered from the lowest total cost to the highest. Manufacturer 3 has the lowest total cost despite having the
fourth highest bid price. Thetotal cost is calculated by using the following formula:

Total Owning Cost = Bid Price + Cost of Core Losses + Cost of Winding Losses
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Step 8. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.
- Click on the Quick Report icon (Figure 49) on the floating toolbar.

You are first shown the “Report Control Panel” in which you may select the number of transformers you wish
to purchase, the method by which you want to sort the transformers, the transformer bids you wish to analyze,
and the transformer bid which you wish to serve asthe “base case”.

Enter “500” in the Number of Units to Purchase box.
Click the “Lowest Total Owning Cost” option to sort the transformers.

Click the “Select All” button to select all of the bids to be analyzed.

I 4l

Report

Figure 49: Quick

Report icon

Click on “Manufacturer 5” in the Bids Selected Box and then click on the “Select” button. (Assume that you would have

purchased transformers from Manufacturer 5 before analyzing the total owning costs in DTCEM. This report will compare

the costs and benefits of purchasing the transformers from the other manufacturers to the costs and benefits of purchasing

Manufacturer 5’s transformers.)

Y our finished “Report Control Panel” should look like Figure 50 bel ow:

= Report Control Panel |
Sort Heported Transformers By:
Number of Units * Lowest Total Dwning Cost
to Purchase: ™ Highest Energy Efficiency
{” Lowest Purchase Price
Available Bids Bids Selected Baze Caze Transformer

M anufacturer 3
M anufacturer 1

Golect Al =5 | Manufacturer 4
o - ||Manufacturer 2

M anufacturer b

Select =>

<= Unzelect I <= Unzelect I
<= Unzelect AII|

Manufacturer 5 a

Bun the Report ==>» |

Help

Lancel

Figure 50: Report Control Panel for ABC Utility
- Click on the “Run the Report” button to run the report.
The “Bid Evaluation Report” pops up as shown in Figure 51.
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T

Draln: TN
WTELITY INFO-
Mame: A BC Welity
Shale: |rakiana
TRARS FORKER
Tepm:  Singhs Phass Ol Fillsd
Slaac mio
Lifetime: ]
Humher 00
PEA TRAHSFOAMER Stamdard Tatal ‘Waltnge Ensege Encray Ensrgr Al
Eneigy  Elficisncy Dwring Price Lozs Losz Cost Sawimge  Paphack
Supplicr Gtai al 0K Load Coxl Piica T8 walts Ewh ELT EE Tians
Base=r  Wanidaelwer § M 09, 44% 41,092 308 0 173 1.512 1y
| Miamsac e 3 Ha a3, 48% $1.064. 407 13 161 1.4a7 44 £31.28 a6
Manukar w1 N 94T £1.068 340 52 161 1471 E2L) 115 .k
CED T BT ) M HY 485X 31,068 20 132 162 1,4zx3 &4 .73 1.5
Manutanbarar 2 Ha R K o 1,006 $376 13 177 1,554 $49 1.1 oo
Wanudacimer B Nm 99 48% 1,096 iz i 159 1.3 143 177 Ll
rt | |

Figure 51: ABC Utility Bid Evaluation Report

This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer from Manufacturer 5. The remaining rows display values for the other transformers relative to this base case.

If we compare the costs and benefits of Manufacturer 3's transformer to the basecase (Manufacturer 5) we see that despite costing $19
more per transformer ($9,500 more for 500 transformers) Manufacturer 3's transformer will save $3.28/year in energy ($1,640/year for
500 transformers)and will result in a 5.8 year payback period. Though the transformers from Manufacturer 3 will cost $9,500 more in
initial capital costs, over the 30 year transformer lifetime, the transformers will save $49,200 ($1,640/year times 30 years) when
compared to the transformers from Manufacturer 5.

- Double click in the upper left hand corner of the Bid Evaluation Report to close this screen.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savingsyear. Appendix C outlines the potential scenarios and details what the simple payback in each of these cases
means.

Step 9. Save the Bid Evaluation

Congratulations! You have successfully entered the information necessary to analyze transformer bids for a utility that has previously
calculated A and B values. The next step isto save the file such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 52) on the toolbar. =EY

- Enter the name of the file in the “Select a Filename” box and click on the OK button. S:n-?id
Figure 52: Save Bid

3.2 Entering Information Manually Into DTCEM icon

It may be appropriate at times to enter the information needed to analyze transformer bids with DTCEM manually, without the use of the
Interview. This section details the steps needed to manually enter this information for utilities with unknown core and winding losses.
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Step 1. Start a New Bid Evaluation

The first step for manualy entering information into the DTCEM Program for utilities or distribution
cooperatives with known core and winding losses is to start a new bid evaluation. Click on the new bid icon
(Figure 53) on the toolbar.

A message box (Figure 54) pops up asking you whether you want to use the default bid evaluation template or
select a different bid evaluation template. Bid evaluation templates are used to start new bid evaluations.
Unless you have saved a separate bid evaluation template you should select Yes in this screen. More
information about bid evaluation template files is covered on page 90.

- H|
P “'ez' o uze the default bid exvaluation or

Mo to zelect a default bid evaluation template.

Figure 54: New Bid message box

|
Mew Bid

Figure 53: New bid
icon

A blank bid evaluation screen pops up as shown in Figure 55 below. (Note that this screen may look different depending on the default

template that is used to create this screen).

Transformer Bid Evaluation:[noname_bid]

Calculation Method: Calc Losses [Generator]

Transformer Type: |

Transformer Size:
Load Characteristics:
Cost Factors:

Core Losses Evaluated at:
Winding Lozses Evaluated at:

Price
Suppher

Single Phase 0Oil Filled
75.0 k¥A
{Defaults:
<Defaults:

$3.50 / Watt
$1.32 7 Watt

<= Dbl clk for details
<= Dbl clk tor details

Winding [
Lozzes

[Watts])

Loszes

[Watts])

Loszes

Core Winding
Lozzes

(%] (%

Figure 55: Blank Bid Evaluation Screen
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Step 2. Select the Calculation Method

The next step is to select the caculation method that will be used to calculate the core and winding losses. Double click in the cream
colored cell next to the Calculation Method text at the top of the Bid Evaluation Screen.

The “ Select the Cal culation Method” dialog box is presented as shown in Figure 56 below:

Select the Calculation Method M= |

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Calc Losszes [Generator] || Select this option if you
are a generating utility

and you want to
calculate core and
winding lozsez [A L B
wvaluez] based on the
tranzformer load
charactenztics and your
spstem's cost
characteniztics. You will
need to enter load and
cost charactenzhcs
through the Bid
Evaluation screen.

‘Back Next» anru:eI ? Help

Figure 56: Select the Calculation Method dialog box

Eachusses[Disu] o
Model Losses [Disco) x

Utilities with unknown core and winding losses should select “Calc Losses (Generator)” from the drop down box. Click on OK to save
and continue.

Step 3. Describe the Transformer Type and Size

The next step is to enter the size and type of the transformer desired. Double click on either the Transformer Size or Transformer
Type cream colored box at the top of the Bid Evaluation table. The “Select Transformer Type and Size dialog box pops up as shown in
Figure 57 below:
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= Select Transformer Type and Size I

Type of Transformer /Ly sy =

Size of Tranzformer |25.I] KVA jl

Tranzformer Lifetime | 20 j|

“ oK ?Help anncel

Figure 57: Select Transformer Type and Size dialog box

Three drop down lists are presented in this dialog. The top box shows the type of transformer, the middle box shows the size of the
transformer in kVA, and the bottom box shows the transformer life in years. Any of the three parameters may be changed by clicking on
the arrow to the right of the edit box. When you are finished, click on the OK button to exit. The changed size and type will be reflected
in the Bid Eva uation screen.

Step 4. Edit the Load Characteristics

The fourth step is to edit the default load characteristics are created in DTCEM based on the caculation method and the type and size of
the transformer. These characteristics may be edited by double clicking on the cream colored cell corresponding to the Load
Characteristics at the top of the Bid Evauation screen. The“Load Characteristics’ box pops up as shown in Figure 58 below.

[ Load Characteristics
LOAD CHARACTERISTICS
Hours Per Year: HFY | 8760 | Use Worksheet i
Load Factor: b4 LF 40.0 [~ Use Worksheet .._L_u_m_j_F_llf.J
Equivalent Annual Peak Load: PL2 1.1500 [T Use Waorksheet Reset |
Transformer Loss Factor: -4 LsF 19.6 [ Use Worksheet
Peak Responsibility Factor: -4 RF 90.0 [~ Use Worksheet Next ==
Loss Multiplier: % LM 10.0 " Use Worksheet FEmn
Description [opt.): <Defaults>

Figure 58: Load Characteristics Box

The load characteristics box contains the transformer’ s operating load characteristics. There are six different parametersin this screen:

Hours Per Y ear (page 107)

Load Factor (page 107)

Equivalent Annual Peak Load (page 107)
Transformer Loss Factor (page 109)
Peak Responsibility Factor (page 108)
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Loss Multiplier (page 107)

In addition to these parameters, a description of the load characteristics may be entered in the Description box.

These factors may be entered directly in the cream colored box by clicking in the box and typing the correct value. The factors may also
be calculated by using worksheets. To calculate a factor, click on the corresponding “Use Worksheets” box to the right of the cream
colored box. A caculation sheet with six tabs is created in the lower portion of the screen as shown in Figure 59. Only tabs
corresponding to clicked “Use Worksheets’ boxes in the upper portion of the screen are active. While in a calculation sheet, any of the
values in the cream colored boxes may be changed. Changed values are reflected in the upper portion of the “Load Characteristics’

screen.

B Load Characteristics
LOAD CHARACTERISTICS

Hours Per Year: HPY | 8760  |¥ Use Worksheet

Load Factor: % LF 40.0 [T Use Warksheet

Equivalent Annual Peak Load: PL2 1.1500 " Use Worksheet

Tranztormer Lozs Factor: -4 LsF 19.6 [T Use Worksheet

Peak Responsibility Factor: 4 RF 90.0 [T Use Waorksheet

Loss Multiplier: -4 LM 10.0 [T Use Worksheet
Description [opt_]: <Defaults>

{Hours Per Year '\ -

Hours Per Day: | 24| hours
Days Per Year: 365 days
Hours Per Year: 8.760 hours

Save File
Load File

Reszet

B
Ly

Close ==>»

Figure 59: Expanded Load Characteristics screen

This screen may be closed by clicking on the Close button.

Step 5. Edit the Cost Factors

The next step is to enter the avoided costs of capacity and energy which are used to calculate the A and B values.. These costs may be
edited by double clicking on the cream colored cell corresponding to the Cost Factors at the top of the Bid Evaluation screen. The “Cost

Factors’ box pops up as shown in Figure 60 below.

= System Cost Characteristics

Avoided Cost Summary

System Capacity: $/kW-pr  SC=GC+TD 70.0

Generation Capacity: $7K% e GC Use Worksheet
T&D Capacity: /KW pr TD 20.0 I Use Warksheet
Energy: $/kwh EC 0.0300 [ Use Worksheet
Description [optional): <Defaults>

Load File

Reszet

L

Hext ===>

:

¢=== Back

Figure 60: Cost Factors screen for the TOC Method
The following types of avoided costs may be entered and edited:
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Avoided Cost of System Capacity (SC) (page 106)
Avoided Cost of Generation Capacity (GC) (page 106)
Avoided Cost of T&D Capacity (TD) (page 106)
Avoided Cost of Energy (EC) (page 106)

The values for GC, TD, and EC may be entered directly by clicking in the corresponding box and typing the accurate value. The factors
may also be calculated by using worksheets. To access a calculation worksheet for either GC, TD, or EC, click in the corresponding “Use
Worksheet” check box to the right of the value. The “Estimate Avoided Costs’ screen expands exposing a lower section with tabulated
tables corresponding to the GC, TD, and EC values in the Avoided Cost Summary table as shown in Figure 61. Only tabs corresponding
to clicked “Use Worksheets’ boxes in the upper portion of the screen are active.

= System Cost Characteristics

Avoided Cost Summary Save File |
5 Load File |

System Capacity: $/k%-yr SC=GC+TD oo

Generation Capacity: $7KN yr GC Use Worksheet Heset |

T&D Capacity: Sk pr TD 0.0 ¥ Use Warksheet

Energy: $/kWh EC 0.0000 ¥ Use Worksheet P

Description [optional]: <Defaults> —

Generation
Capacity

Estimate the avoided cost of generating

Filename: | | [Clear] capacity [GC] by comparing a base case
generation expansion plan with a change
case generation expansion plan.

Generation Expansion Plans can be
created by pressing the Capacity Planner
button on the main toolbar.

Figure 61: Estimate Avoided Costs Using Worksheets screen

This screen may be closed by clicking on the Close button.

Step 6. Enter the Transformer Bids

The last required step in the manua data entry process for utilities with unknown core and winding losses is to enter the transformer
supplier and price information in the bottom portion of the Bid Evaluation screen. This information may be entered by double clicking in
acream colored cell in one of the rows at the bottom of the Bid Evaluation screen. The “Enter a Transformer Bid” dialog box pops up as
shown in Figure 62 below:
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Enter a Transformer Bid !

Supplier | j|

Price [$) 0

Core Loszes [Watts]

Winding Loszes [Wattz] | I]|

wIIIK anncel ?Help

Figure 62: Enter a Transformer Bid dialog box

The information entered in this didog is displayed in a row in the Bid Evaluation screen. The loss figures are multiplied by their
appropriate incremental cost values to estimate the load loss and no-load loss costs. These values are then used to calculate the first year
losses and the lifetime losses. As the bids are added to the Bid Evaluation screen, they are ranked and listed based on the lowest total
owning cost (TOC).

Step 7. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 63) on the floating toolbar.

You are first shown the “Report Control Panel” (Figure 64) in which you may select the number of 0 =
transformers you wish to purchase, the method by which you want to sort the transformers, the transformer ==
bids you wish to analyze, and the transformer bid which you wish to serve as the “ base case’ . Fepert

Figure 63: Quick
Report icon
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Report Control Panel I

Sort Heported Transformers By:

{+ Lowest Total Dwning Cost

Number of Units 200
to Purchase: {~ Highest Energy Efficiency
" Lowest Purchase Price

Available Bids Bidz Selected Baze Caze Transformer

H .;nufactuml 2
M anufacturer 3

Select All=>

<= Unzelect I <= Unzelect |
<= Unzelect AIII

Help
Bun the Report ==>»

Lancel

Figure 64: Report Control Panel

Enter the number of units you wish to purchase and the method by which you want to sort the transformer bids. The select the
transformer bids you wish to analyze and the transformer bid which you would like to use as the “basecase”. The “basecase” transformer
should be the transformer you would have purchased prior to running DTCEM. When you have finished entering this information, click
on the “Run the Report” button to run the report.

The “Bid Evaluation Report” pops up as shown in Figure 65.

T

Draln: AN
WTELITY INFO-
Mame: A BC Welity
Shale: |rakiana
TRARS FORKER
Tepm:  Singhs Phass Ol Fillsd
Slaac mio
Lifetime: ]
Humher 00
PEA TRAHSFOAMER Stamdard Tatal ‘Waltnge Ensege Encray Ensrgr Al
Eneigy  Elficisncy Dwring Price Lozs Losz Cost Sawimge  Paphack
Supplicr Gtai al 0K Load Coxl Piica T8 walts Ewh ELT EE Tians
Base=r  Wanidaelwer § M 09, 44% 41,092 308 0 173 1.512 1y
| Miamsac e 3 Ha a3, 48% $1.064. 407 13 161 1.4a7 44 £31.28 a6
Manukar w1 N 94T £1.068 340 52 161 1471 E2L) 115 .k
CED T BT ) M HY 485X 31,068 20 132 162 1,4zx3 &4 .73 1.5
Manutanbarar 2 Ha R K o 1,006 $376 13 177 1,554 $49 1.1 oo
Wanudacimer B Nm 99 48% 1,096 iz i 159 1.3 143 177 Ll
rt | |

Figure 65: Bid Evaluation Report
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This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer. The remaining rows display values for the other transformers relative to this base case.

- Double click in the upper left hand corner of the Bid Evaluation Report to close this screen.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savings/year. The potential scenarios and details what the simple payback in each of these cases means is detailed in
Appendix C.

Step 8. Save the Bid Evaluation

After following through Steps 1 through 7 you will have successfully entered the information necessary to analyze transformer bids for a
utility. The next step isto save thefile such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 66) on the toolbar. =EY

- Enter the name of the file in the “Select a Filename” box and click on the OK button. S:n-?id
Figure 66: Save Bid

3.3 Other Optional Features icon

The previous sections describe how to enter the basic information needed to analyze transformer bids in DTCEM for utilities with
unknown core and winding losses. This section details several of the options contained under the Tools menu which alow you to further
edit the defaults associated with the program.

The DTCEM Tools menu consists of three options which alow you to edit some of the key parameters used in calculating the total
owning cost (TOC) of atransformer. Specifically, these options alow you to enter information about the avoided costs of energy and
generation capacity (Capacity Planner), the avoided cost of transmission and distribution capacity (Transmission/Distribution Planner),
and the rate schedules and load schedules (RateVision). These options are described in detail below:

Capacity Planner (GC & EC)

The capacity planner tool alows you to estimate the avoided costs of generation capacity (GC) and energy E1 Capacity
capacity (EC). The Capacity Planner develops base case and change case scenarios for providing capacity and o7 Planner
energy. The base case represents the costs of providing a certain capacity. The change case is generated by

decrementing (lowering) the capacity requirements by some amount (e.g., 10%) and re-estimating the cost of Figure 67: Capacity
providing the necessary capacity. Because in most cases capacity expansion plans can be delayed by some Planner icon
number of years, the present value costs between the two cases represents the costs avoided by decrementing

the system’s capacity.

To generate a capacity expansion plan you need to select the period of analysis (e.g. 1996 - 2030), the system’s peak load requirements
(MW), and a means for achieving the capacity requirements (e.g., new power plants, purchasing power, DSM). You can enter up to 30
capacity source that can go “on-line” or “off-ling” at any time you wish during the period of analysis. (If your selected capacity options do
not meet your specified target requirement, DTCEM indicates this with ared typeface in the “ Sys Cap (MW)” column of the worksheet.)
Each capacity source has associated with it a capital cost and operating cost which can be modified as necessary. DTCEM will use these
capital and operating costs to estimate the total capital and operating cost of this“base case” expansion plan scenario.

After defining this base case expansion plan, the next step is to “decrement” it by some amount (e.g., 10%) and then re-evaluate the
requirements for meeting this lower capacity requirement. DTCEM will perform this evaluation automatically by determining the
maximum amount of time that each capacity source can be “deferred.” Deferring one or more of the capacity sources by one or more
years will lead to a savings in the net present value of the capital costs and operating costs. Dividing the capital cost savings by the
amount of capacity decremented results in an estimate of the avoided cost of capacity in ¥MW. Similarly, dividing the operating cost
savings by the amount of energy generation avoided resultsin an estimate of the avoided cost of energy in $/kWh.
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To open aworksheet to calculate the avoided cost of generation capacity and the avoided cost of energy, click on the Capacity Planner
icon (Figure 67) on the toolbar or choose Generation & Energy (GC & EC) from the Tools menu. The “ Capacity Plan” table pops up

as shown in Figure 68 below.

E!Eapacity Plan [noname_cap]

Peak Load (Mw/)| Load & Risrv (M) | Sys Cap (Mw] |

Baze
1995 ||
1997 510
1993 520
531
541
a0m 552
563
574
585
2005 533
09
(22
634
647
GG0
E73

Baze

575
586
538
£10
E22
635
£43
EEOD
674
B&7
7
715
729
744
759
74

Baze
I

oo oo oo o oo oooooo

i

Figure 68: Capacity Planner Table

In addition, a floating Capacity Planner “Control Panedl” is displayed on top of the table. This control panel contains several icons which
allow you to enter and edit the information detailed in the Capacity Plan. In addition, this Control Panel shows the output created from

the information entered. The icons and the output table are described at the end of this section on page 49.

A series of steps should be followed to ensure that all of the necessary information is added to thistable. These steps are detailed below:
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Set the Years of Analysis

The first thing you should do is set the years for which you are planning the capacity by clicking on any one of the years in the first
column. The"“Set the Years of Analysis’ dialog box (Figure 69) pops up in which you should enter the start and end years for the period
of anaysis. Click on OK to save and continue.

Set the Years of Analysis [ | O]

Start Year End Year

TEEEI -] [2015 - |

Figure 69: Set Years Dialog Box

Enter the Capacity Needed

The next step isto enter the capacity needed for the years of analysis. To open the Enter the Capacity Needed Dialog Box (Figure 70),
double click in the Peak Load column.

Enter the capacity needed _ [} !

Starting with Year: ! -
Ending with Year: 2045 j

Fill cells with thiz value: 250.00]

Growing at this rate [Z/yr]: 0.00
Help

Figure 70: Enter the Capacity Needed Dialog Box

Use the picklists to enter a starting year and ending year, and enter the capacity in MW. For smaller units (< 1 MW) use decimals to enter
the capacity (e.g., 200 kW is0.2 MW). Enter the peak load growth rate, if applicable. Click OK to accept thisinformation.
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Set the Reserve Margin
The next step isto enter the load and reserve margin expected for this capacity. To open the “ Set the Reserve Margin” dialog box (Figure

Set the Reserve Margin A=

'Starting with Year: p 0
Ending with Year: 2025 :_I

Fill cells with this value: 15.00| =

Growing at this rate [%/yr]: 0.00
Help

Figure 71: Set Reserve Margin Dialog Box
71), double click in the Load and Reserve column.

This dialog box allows you to select the reserve margin capacity needed for a given period of analysis. Usethe pickliststo enter a starting
year and ending year. Enter the percent reserve margin in the box labeled “Fill Cells With This Value’. The percent entered will be
added to the capacity needed in the Peak Load column and displayed in the corresponding cellsin the Load and Reserve column. Enter
the peak load growth rate, if applicable. Click on OK to save and continue.

Create Capacity

The next step is to add the capacity to be supplied. To open the “ Create Capacity” dialog box (Figure 72), double click on a cell in the
fourth column or higher of the Capacity Planner window.
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Create Capacity M= I

Type: New Power Plant j|
"Online” in ear: | 1336 j|
"0line™ in Year: | 2026 j|
Amount of Capacity: | 1[“]| M
Cost [Current $/EW]: 3500
Total Cost [Cumrent $): | $5|],|]|]|],|]l]|]|
Fuel Type | Matural Gas j|
Fuel Cost $0.0250( per |k'w'h j|
Fuel Cost -
Price |Same as General Inflation Rate j|
Growth:

w 0K xliann:el ? Help

Figure 72: Create Capacity Dialog Box

In the top part of the screen, select or enter the following capacity information:

Type of power or reduction in power (new power plant, power agreement purchase, etc.)
Y ears the power (e.g., power plant) will be on-line

Amount of effective capacity (MW)

Cost per KW of this new capacity

In the bottom of the dialog box, select or enter the following fuel information:
Fuel Type (natural gas, ail, etc.)

Fuel Cost
Fuel Cost Price Growth (at the defined genera inflation rate)

Click on OK to save the changes. Created capacities are displayed in the rows corresponding to the appropriate years.

Continue to add capacity until the System Capacity column values are greater than or equal to the Load and Reserve column (Note:
System capacity values that are greater than or equal to the Load and Reserve values are displayed in the System Capacity column in
black text. Values less than the Load and Reserve values are displayed in red text.).
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Set the Decrement

The next step is to enter the decrement value for the generation of the change case capacity plan. Click on the a
decrement icon (Figure 73) in the Capacity Planner Control Panel to open the “Enter the Amount in MW to
Decrement Capacity By” dialog box (Figure 74).

Enter the Amount in MW to Decrement Capacity By !

Decrement

Figure 73:
Decrement icon

Enter the amount [ in MW] to decrement [1L.e.. lower] the
base case generation capacity requirements. DTCEM will
then estimate a ‘'change case' generation expansion plan.

The change case generation expanszion plan 1z only meant
as a "reasonable™ first-cut. DTCEM does not perform any
sophizticated cozt minimization algorithms in to estimate
the change case. Be sure to review the change case plan
and revize it as necessary.

HOTE: Entenng a new decrement value will cause any unzaved ‘change
case' information to be over-wriitten.

w 0K xlzan-:el ?Help

Figure 74: Decrement Dialog Box

Y ou should enter the amount in MW to decrement (i.e., lower) the base case generation capacity requirements. DTCEM then calculates

a‘change case’ generation expansion plan.

Enter the decrement value in the white edit box. Click on OK to save and continue.

Save the Capacity Plan

The final step is to save the capacity plan asa*.cap file. Thisfile may be used later in the Cost Factors table to
calculate GC and EC. Click on the save icon (Figure 75) in the Capacity Planner Control Panel or click F6.
Saved *.cap files may be retrieved in later sessions by clicking on the Open icon (Figure 76) in the Capacity

Planner Control Panel or clicking F5.

Capacity Planner Control Panel

The Capacity Planner “Control Panel” (Figure 77) contains a table outlining the results of adding capacity to the

Eh
Fave

PE]

Capacity Planner Table and a series of icons which may be used to access additional features of the Capacity

Planner.

Control Panel

El'l-l I"’Ell Clearl g ‘ : I .
S::T_I l‘_E;--:n all Edit De%.r $

Capacity E nergy
P B aze Caze[$idil) $342 $5.045
P Change Caze[$hil] $280 $4.233
P Diifference[$Mil) $57 $a12
Decrement 100 ks 26306 GwH
Avyoided Cost FER.57 My $0.0303/ K h

Figure 77: Capacity Planner Control Panel

Figure 75: Save icon

Figure 76: Openicon
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This control panel is displayed over the top of the Capacity Planner table. Y ou may move the control panel but you may not closeiit.

Capacity Planner Control Panel Table
The following values are contained within the Capacity Planner Control Panel table:

Present value (PV) Base Case
Present value (PV) Change
Present value (PV) Difference
Decrement

Avoided Cost

These values are displayed for the capacity (how much is costs to purchase the capacity) and energy (how much it costs to operate the
capacity).

Capacity Planner Control Panel Icons

A set of icons are presented at the top of the Capacity Planner Control Panel alowing you to operate some additional controls in the
Capacity Planner. The save, open, and decrement icons have adready been described in previous sections. The following additional
features are accessible through these icons.

Save icon: Saveacapacity plan (*.capfile). El

Save

Open icon: Openacapacity plan (*.capfile). pE]
—

Opn

Clear All icon: Clear dl of the added capacities.

Edit icon: Edit oneof the added capacities.

Edit

Decrement Setthevalue for the generation of the change case capacity plan.
icon:

L 58 [28

Decrement

Switch icon: Switch between viewing the base and change case capecity plans (Be sure
to set the decrement first or the base case and change case will be
identical).

Graph icon: Graph the capacity required and the capacity achieved by the capacity plan
throughout the years of analysis.

o -

E EP
5
o
[ =

i
o
=

Transmission/Distribution Planner

The purpose of the Transmission/Distribution Planner tool is to estimate the avoided cost of transmission and distribution capacity.
Unlike the Capacity Planner tool (described above) which relies on projected future costs, the Transmission/Distribution Planner relies on
historical information. The reason for the difference in approach is the difficulty in projecting future costs for transmission and
distribution capacity. The historical data necessary for the approach used by the Transmission/Distribution Planner is generdly available
at most utilities. However, the applicability of these historical costs as the basis for estimating future incremental transmission and
distribution capacity costs should be carefully considered.

The Transmission/Distribution Planner estimates the incremental costs of transmission and distribution using the slope coefficient from a
linear regression (i.e. least-squares fit) of cumulative capacity investments on cumulative load growth. Therelationship is:

$TD = intercept + slope * (System Capacity in MW )
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The dope of this line can be interpreted as the margina cost of providing an additional increment of transmission and distribution
capacity. In estimating the regression lines the cumulative capacity investments should be suitably adjusted for inflation (e.g., expressed
in 1996 dollars).

The Transmission/Distribution Planner allows you to enter capacity and investments over a period from 1970 to 1996. Values need only
be entered where data are available. The Transmission/Distribution Planner adjusts the investment dollars for inflation. The inflation
values used may be modified as necessary. After the data is entered, the regression can be run and the estimated relationship graphed.
Details for using each of the Transmission/Distribution Planner tools are described below.

To start the Transmission/Distribution Planner, click on the Trans/Dist Planner icon (Figure 78) on the toolbar E]1Tran/Dist
or choose Transmission & Distribution (TD) from the Tools menu. The “Transmission/Distribution Plan” a2 Planner
table pops up as shown in Figure 79 below.
Cioaure 78:
ondD h on Pla oname.kd — |34 Xt Planner
TED Ireeest. | Taotal System Load | | nflation I| TiD Irwvest, I TED Irvest I = "
[Actual $Mil) (b Patren) | (Adiusted i) [Adiusted $Mil) -~ —
:

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

00 0 o.of 0 0

00 0 o.of 0 0

00 0 o.of 0 0

00 0 o.of 0 0

00 0 o.of 0 0

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

0.0 0 0.0f 0 0

0.0 0 nof 0 n >

A

Figure 79: Transmission/Distribution Plan

In addition, a floating Transmission/Distribution Planner Control Panel is displayed on top of the table. This control pandl contains
several icons which allow you to enter and edit the information detailed in the Transmission/Distribution Plan. In addition, this Control
Panel shows the output created from the information entered. The icons and the output table are described at the end of this section on

page 52.
A series of steps should be followed to ensure that all of the necessary information is added to thistable. These steps are detailed below:

Set the Years of Analysis

The years of analysis are currently set to 1970 to 1996 and cannot be changed. A subsequent version of DTCEM will alow you to
modify the analysis years. Please note that you do not need to enter data for every year. You may enter data for the years you have data
available.

Enter Transmission/Distribution Investment

The next step is to enter the transmission and distribution investment in actual dollars. These values are directly entered into the
appropriate cream colored cells. Dollar values should be entered in millions of dollars (e.g., $10 million dollars should be entered as 10).
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Enter Total System Load

The next step isto enter the total cumulative system load in MW. These values can be directly entered into the appropriate cream colored
cell. DTCEM will not let you enter acumulative system load that isless than the previous year’ s cumulative system load.

Enter Inflation Rate

The next step isto review theinflation rate in percent per year for the corresponding years of analysis. DTCEM provides you with default
inflation rate values based on the U.S. Federal Reserve Board GDP deflator. These values can be edited as necessary.

Save the Transmission/Distribution Plan Elh
The final step is to save the transmission/distribution plan as a*.tdf file. Thisfile may be used later in the Cost gf

Factors table to calculate TD. Click on the save icon (Figure 79) in the Trang/Dist Planner Control Panel or ) _
click F6. Saved * .tdf files may be retrieved in later sessions by clicking on the Open icon (Figure 81) inthe ~ Figure 80: Save icon

Trans/Dist Planner Control Panel or clicking F5.
I*EII
—
Opn

Transmission/Distribution Planner Control Panel

The Transmission/Distribution Planner “Control Panel” (Figure 82) contains a table outlining the results of Figure 81: Open icon
adding transmission and distribution capacity to the Transmission/Distribution Planner Table and a series of
icons which may be used to access additional features of the Transmission/Distribution Planner.

Control Panel E2

El!l PEl| Clear éa .
S::T_I I-_Elpen n“ Run Graph
|ntercept= FO.00 $/kMF
Slope= $300.00 MW
Annualized F29.20 $/ kN pr

Figure 82: Transmission/Distribution Planner Control
Panel

This control panel is displayed over the top of the Transmission/Distribution Planner table. 'Y ou may move the control panel but you may
not closeit.

Transmission/Distribution Planner Control Panel Table
The following values are contained within the Transmission/Distribution Planner Control Panel table:

Intercept
Slope
Annualized

The intercept is the no load transmission and distribution cost per kW. The dope is equa to the marginal, or incremental, cost of
installing T&D capacity ($kW). The annualized value is the annualized cost of transmission and distribution per kKW.

Transmission/Distribution Planner Control Panel Icons

A set of icons are presented at the top of the Transmission/Distribution Planner Control Panel alowing you to operate some additional
controls in the Transmission/Distribution Planner. These icons and their corresponding features are described below:
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Save icon: Saveatranddist plan (*.tdf file). El
s
Open icon: Openatrang/dist plan (*.tdf file). rEl
—
Open
Clear All icon: Cleardl of the added transmission/distribution capacities. Clear
all
Run icon: Runtheregression analysisand see additional details for the regression .ﬁ
andyss. “x
Graph icon: Graphtheregression analysis. The graph displaysthe least-squares -
regression line along with the actua data points.
Graph

RateVision

RateVision is a user friendly program designed to allow you to enter and anayze electricity rate schedules and
energy use schedules. These schedules are saved in formats that are compatible with DTCEM and are used to
determine the costs of core and winding losses.

RateVision may be accessed by clicking on the RateVision button on the toolbar. By default, DTCEM looks
for the RateVision program in your c\ratevis directory. You may change this directory if necessary by
selecting Setup | Set RateVision Directory.

Fateisi

o
=

N
=

Figure 83: Load
profile builder icon

Load schedules may be used to calculate the load factor (LF) and peak responsibility factor (RF) when the calculation method is “Calc
Losses (Generator)”. A load scheduleis a collection of daily load profiles that describes energy use over the course of ayear. Individua

load profileslist energy usage for each hour of the day. Energy usagetypically varies by day of week and time of year.

RateVision load schedules (*.1sc) may be imported into the calculation worksheets for the LF and RF in the Load Characteristics screen.
Both a system load schedule and a transformer load schedule may be imported if desired. These schedules are used to determine the load
characteristics (hours per year, load factor, loss factor, coincidence factor, etc.) which are used in the calculation of the core and winding

|losses.
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CHAPTER 4. ANALYZING TRANSFORMER COSTS FOR DISTRIBUTION
COMPANIES AND COOPERATIVES

Distribution cooperatives without generation capability may need to calculate the A and B values needed by DTCEM to analyze the costs
of the transformer bids. This requires that you enter Load Characteristics and Cost Factors information. DTCEM calculates these
values using the following formul ae:

(12 DC)+(HPY " EC)

FCR™ 1000
(P2” RF?“ 12° DC)+(PL2" HPY " LsF” EC)
8= FCR” 1000
where:
DC = Demand charge + Transmission/Distribution Charge
EC = Energy charge
HPY = Hours per year (hours per year transformer is energized)
FCR = Fixed charge rate (cost of carrying capital on an investment)
RF = Peak responsibility factor (measure of the diversity of the load on the transformer)
LsF = Transformer Loss Factor (measure of the annual average load losses to the peak value of load losses on

the distribution transformer.)
PL2 = Equivalent Annual Peak Load (levelized annua peak |oad seen by the transformer)
Thetotal cost of the transformer for each supplier is then calculated using the following formula:
Total Owning Cost = ( Bid Price + Cost of Core Losses + Cost of Winding Losses )
where:
Cost of Core Losses =(1.0+ LossMultiplier) * A value* Core Losses
Cost of Winding Losses = ( 1.0 + Loss Multiplier ) * B value* Winding Losses

DTCEM has two methods for distribution companies to use to calculate the core and winding losses used to analyze transformer bids.
The first option is to enter the information directly. This information includes the demand charge, energy charge, hours per yesr,
responsibility factor, transformer loss factor, and equivalent annual peak load. This option is called “Calc Losses (Disco)”. The second
option is to import previoudy entered RateVision rate schedules and load schedules. These files contain the electricity and transformer
load information in greater detail. Thisoptioniscalled “Mode Losses (Disco)”.

This chapter is organized into four sections as described bel ow:

Section 4.1 Presents a case study and details the steps required for using the DTCEM Interview to analyze transformer bids
using the “ Calc Losses (Disco)” method.

Section 4.2 Details the steps needed to manually enter the information for the “ Calc Losses (Disco)” option.

Section 4.3 Details the steps needed to manually enter the information for the “Model Losses (Disco)” option.

Section 4.4 Describes other optiond features that may be used to further edit the defaults associated with the DTCEM program.
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4.1 Entering Information Into the DTCEM Interview

This section presents a case study for an distribution company with unknown core and winding losses. The steps of the DTCEM
Interview are introduced to show how to enter the case study information into the software program and identify the most cost-effective
bid.

Case study

Chicago Co-op is a distribution cooperative providing power to the greater Chicago area. Chicago
Co-op is looking to purchase 1,000 three phase ail filled transformers rated at 150 kVA, 120/240
voltage. Usethe DTCEM Interview to calculate Chicago Co-op’s core and winding losses (A and B
factors).

Assume that Chicago Co-op received the following transformer bids:

Manufacturer Bid No-load (Core) loss Load (Winding) loss
Manufacturer 1 $350 112 watts 460 watts
Manufacturer 2 $400 92 watts 375 watts
Manufacturer 3 $410 105 watts 360 watts
Manufacturer 4 $387 193 watts 410 watts
Manufacturer 5 $364 109 watts 395 watts

Start this case study by installing and running DTCEM as explained in the Installation Instructions on page 1. This case study describes
entering the data through the DTCEM Interview. Upon starting the DTCEM Program you may start the interview by clicking “Yes” in
the Welcome box. You may also start the interview by selecting Interview from the Interview menu.

Thefirst interview screen pops up as shown in Figure 84 below:

Interview

ﬁ R =
SThe Interview will guide you
through a series of data entry
“zcreens. Bazed on your entries,
DTCEM will set up a transformer
-bid evaluation for you.

Press the "Next =" button to
‘begin.

e e

Figure 84: Interview Explanation screen

- To continue with the interview, click on the Next button.

Step 1. Enter Utility Information
Thefirst step isto enter the information about Chicago Co-op.

- Enter “Chicago Co-op” in the utility name box and select “Illinois™ from the state pick list.
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For now, accept the default values for the emissions factors listed in the lower portion of the box (you may change these values by
clicking in the appropriate white boxes, deleting the current values, and typing the correct values). The finished “Utility Information”
screen should look like Figure 85 below:

Utility Information BE= |

Utility Mame: [Chicago Co-op |

What state does your |Mj|

utility primarily serve?

If you know your utility’s emissions factorz, pleasze
enter the values below:

Average state emizsions Factors are listed below
[Source: DOEEIA “Electric Power Annual”
December 1994].

coz 104 pounds/kwh produced
s02? Bl grams/k'w'h produced
MOx 242 grams/k'w'h produced

Hext* annceI ? Help

Figure 85: Chicago Co-op Information

- When you are finished, click on the Next button to continue with the Interview.

Step 2. Enter Financial Factors

The next step isto enter the financial factors which will be used in the cost and benefit calculations. For this case study we will accept the
default values given in this screen for dl of the financial factors. The“Enter Financial Factors’ screen looks like Figure 86 below:
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Enter Financial Factors = =l !
Bid Evaluation Factors:
Baze Year for Analyszis: 1337
Fizxed Charge Rate or Canping Charge [X]: 17.0
Capacity and T&D Planner Factors:
Years over which to Annualize Costs: 30
Expected Annual Inflation R ate[X]: 2.0
Dizcount B ate [%]: 3.0

‘Back Neut’ xI:aru:el ?Help r?_gReset

Figure 86: Financial Factors screen

This screen contains the base year for analysis, the years over which to annudize costs, the expected annual inflation rate (page 107), the
discount rate (page 106), and the fixed charge rate (page 107). The annudlization years, annual inflation rate, and the discount rate are
used in the Capacity Planner to calculate the avoided cost of energy. The fixed charge rate is used to caculate the core and winding
losses.

- Accept the defaults for these financial factors by clicking on the Next button.

Step 3. Select a Calculation Method

The next step isto select the calculation method for estimating core and winding losses (A and B factors). Y ou have the following three
choicesin this“ Select the Calculation Method” screen (Figure 87):

Enter Losses Directly
Calc Losses (Generator)
Calc Losses (Disco)
Model Losses (Disco)

AwbdpE
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= Select the Calculation Method M= |

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Calc Lozses [Disco) x| Select this option if you
Enter Lozzes Directly =| e i htign

C company [i.e.. no

. generation or
tranzmizsion] and want to
calculate core and
winding lozsez based on
demand and energy
charges.

‘Back Next» anru:eI ? Help

Figure 87: Calculation Method dialog box

- Chicago Co-op is a distribution cooperative and needs to calculate the core and winding losses. Chicago Co-op does not
have previously defined rate and load schedules detailing the electricity and load characteristics. For these reasons, select
“Calc Losses (Disco)” from the drop down list.

- Click on the Next button to continue with the interview.

Step 4. Enter Transformer Type and Size

The next step isto enter the size and type of transformers which Chicago Co-op wishes to purchase.

- Select Three Phase Oil Filled from the “Transformer Type” picklist.
- Select 150 kVA from the “Transformer Size” picklist.
- Select 30 in the “Transformer Lifetime” picklist.

The completed “ Select Transformer Type and Size” screen should look like Figure 88 below:

59



Distribution

DTCEM User’s Manual

Companies Version 1.5 Beta
Select Tranzformer Type and Size i
Type of | Thiee Phase Dil Filled =]
Transformer
Size of 5
Transformer | LalLA KV ‘“jl
Transformer =
Lifetime | All *—il
Figure 88: Chicago Co-op Transformer Type and Size Dialog Box
- Click on the Next button to continue with the interview.

Step 5. Enter Load Characteristics

The next step is to enter the load characteristics, specific to the transformer’s operating load. The transformer’s operating load
characteristics are used to estimate the amount of energy that will be lost by the transformer over itslifetime. The “Load Characteristics”

screen is shown in Figure 89.

[ Load Characteristics

LOAD CHARACTERISTICS
Hourg Per Year:

Load Factor:
Equivalent Annual Peak Load:
Transformer Loss Factor:
Peak Responsibility Factor:
Lozs Multiplier:
Description [opt.):

HPY Use Waoarksheet
% LF 40.0 [~ Use Worksheet
PL2 1.1500 [ Use Waorksheet
% LsF 19.6 [T Use Worksheet
% RF 90.0 [~ Use Worksheet
-4 LM 10.0 [T Use Waorksheet

<Defaults:

Load File |
Beszet |

Hext ===>

e Backl

Figure 89: Load Characteristics screen

This screen includes default values for the load characteristicsincluding:

Hours Per Y ear (page 107)
Load Factor (page 107)

Equivalent Annual Peak Load (page 107)
Transformer Loss Factor (page 109)
Peak Responsibility Factor (page 108)

Loss Multiplier (page 107)

These factors are used in the calculation of the load and no-load losses (except for the load factor which is only used for reporting
purposes only). The values may be entered in this screen in one of two ways. Firgt, the values may be directly entered by clicking in the
corresponding cream colored cell and typing the correct value. Alternatively, the values may be calculated by clicking on the
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corresponding “Use Worksheet” box to the right of the value and entering the information needed to calculate the value in the calculation
sheet at the bottom of the screen.

For Chicago Co-op we will use the worksheet to calculate the value for the Transformer Loss Factor (LsF) and accept the defaults for the
remaining factors.

- Click in the “Use Worksheets” box next to the “Transformer Loss Factor” cell.

The Load Characteristics screen expands to show a calculation sheet with six tabs in the lower portion of the screen as shown in Figure
90. Only tabs corresponding to clicked “Use Worksheets’ boxes in the upper portion of the screen are active. In this case, only the

B Load Characteristics
LOAD CHARACTERISTICS Save File |
Hours Per Year: HPY 8.760 I Use Worksheet —
Load Factor: % LF 40.0 I Use Worksheet _—""'_“"I
Equivalent Annual Peak Load: PL2 1.1500 [T Use Worksheet Beszet |
Transformer Loss Factor: b4 LsF 19.6 ¥ Use Worksheet

Peak Responsibility Factor: 4 RF 90.0 [ Use Worksheet

Loss Multiplier: % LM 10.0 ["'Use Waorksheet <—— Back
Description [opt_]: <Defaults>

Transformer

Lozs Factor

Tranzformer Load Schedule [Clear]
Filename
Transformer load factor | 40.0]
Transformer Lozs Factor:™ 196 %

**Hesidential estimate [IEEE CP64-200]

Figure 90: Transformer Loss Factor Calculation Sheet in the Load Characteristics screen

In this worksheet as well as the others, cream colored cells may be edited if necessary. To change a value, smply click into the desired
cell and type the more accurate number. Some calculation sheets alow you to enter information stored in files (e.g., load schedules) by
double clicking on cream colored cells.

In this case study, Chicago Co-op has already entered a transformer schedule called “tranload.Isc”. This load schedule will be imported
into DTCEM and used to recalculate the transformer loss factor.

- Double click in the cream colored box next to the “Transformer Load Schedule” text.
- Select “tranload.Isc” from the pick list.

The Transformer Loss Factor value changes to 58.3 from a default value of 19.6 after making this change. This change is reflected in
both the top and bottom portion of the Load Characteristics screen as shown in Figure 91.

61



Distribution DTCEM User’s Manual

Companies Version 1.5 Beta
B Load Characteristics

LOAD CHARACTERISTICS Save File I

Hours Per Year: HPY | 8760 | Use Worksheet :
Load Factor: % LF 40.0 [" Use Waorksheet -Ln_acﬂe—!
Equivalent Annual Peak Load: PL2 1.1500 [ Use Worksheet
Transformer Loss Factor: b4 LsF 58.3 ¥ Use Worksheet g
Peak Responsibility Factor: % RF 90.0 " Use Worksheet
Loss Multiplier: % LM 10.0 ["'Use Waorksheet <—— Back

Description [opt_]: <Defaults>

Transformer
Lozs Factor

Tranzformer Load Schedulel Tranzfiormer Load | [Clear]
Filename TRAMLOAD.LSC
Transformer load factor 70 %
Transformer Lozs Factor: 8.3 %

Figure 91: Changed Load Characteristics screen for Chicago Co-op

- Continue with the interview by clicking on the “Next” button.

Step 6. Enter Cost Factors

The next step is to enter energy charges over the transformer lifetime. The Cost Factors dialog (Figure 92) shows these monthly energy
chargesincluding:

Demand Charge (page 106)
Energy Charge (page 107)
Transmission and Distribution Charge (page 109)

[ Cost Factors
Save File

o Load File
Enter Average Chargez Over Transformer Lifetime

Demand Charge: $/kW/mo Use Worksheet Reszet
Energy Charge:  $/kh 0.0300 [ Use Worksheet
TiD Charge: $/kW/mo 0.00 [ Use Worksheet

i

Hext ==>

¢== Back
Deszcription [optional): <Defaults>

Figure 92: Cost Factors screen

These costs are used in the calculation of the value of the core and winding losses. The charges may be entered in this screen in one of
two ways. First, the charges may be directly entered by clicking in the corresponding cream colored cell and typing the correct values.
Alternatively, the charges may be calculated by clicking on the corresponding “Use Worksheet” box to the right of the value and entering
the information needed to calculate the avoided cost in the calculation sheet at the bottom of the screen. By default, the Cost Factors
screen cal culates the values with the cal culation sheets.

For Chicago Co-op we will edit the value for the demand charge (DC).

- Click on the Demand Charge tab in the lower portion of the screen.
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- Enter “4.00” in the Base Year Demand Charge cell.

Note that the levelized demand charge over the transformer lifetime changes from $5.83/kW/mo to $6.37/kW/mo. The completed Cost
Factors screen is shown in Figure 94 below.

B Cost Factors
Save File
e Load File
Enter Average Chargez Over Transformer Lifetime
Demand Charge: $/kW/mo| 637 |+ Use Worksheet Reszet
Energy Charge:  $/kWh 0.0300 [ Use Worksheet

Next ==
T&D Charge: $/kW/mo 000 | Use Worksheet Ll

i [l

¢== Back
Deszcription [optional]: <Defaults>

Base Year: 1997
Basze Year Demand Charge: 4.00 $/Kw /mo
Growth Factor:------—---—---—- % [relative to the inflation rate]
plus Inflation R ate: hi Zly
equals Met Growth Hate: 510 Zlyw
Transformer Lifetime: 30 years
Average Lifetime Demand Charge: 637 $7k% /mo

Figure 94: Cost Factors Screen

- Continue with this interview by clicking on the “Next” button.

Step 7. Enter Transformer Bids

The next step is to enter the bids for the transformer made by the different suppliers. You should select Yes in the screen as shown in
Figure 95 below:

= Transformer Bids |}

Do you have transformer bids to enter?

If you want to enter ransformer bids, click on the

Yes button. IF you do not have tranzformer bids to
enter, click on the Mo button. If you want to view
the previous screen, click on the Back button.

Figure 95: A Question About Bids screen

Y ou should then select Yes in the screen as shown in Figure 96 below:
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Anzwer Yes or No. |

|/? E nter your first bid on the entry soreen to follow,
Do you want to continue?

Figure 96: Answer Yes or No Screen

You will now see the “Enter a Transformer Bid” dialog box. In this screen you should enter the supplier’s name, bid price, core losses,
and winding losses.

- Enter “Manufacturer 1” in the Supplier Box.
- Enter “350” in the Price Box.

- Enter “112” in the Core Losses Box.

- Enter “460” in the Winding Losses Box.

The finished Transformer Dialog box should look like Figure 97.

= Enter a Tranzformer Bid i
Supplier |Hanufa-::turer 1 _:I|
Price [$] 350
Core Loszes [Watts] 12
Winding Loszes [Watts) 460

“DK xliancel ? Help

Figure 97: Transformer Bid Dialog Box for Manufacturer 1
- Click on the OK button to continue with the interview.

Y ou should continue to answer Yes in the “Answer Yes or No” box (Figure 98) until you enter al 5 of the bids described at the top of
this case study. Continue to enter the supplier’s name, price, core losses, and winding losses as described above.

Anzwer Yes or No. !

@ Do wou want bo enter another bid?

Figure 98: Answer Yes or No box

- When you have finished entering all five of the bids, click No in the “Answer Yes or No”” Box.
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Y ou have now completed the data entry portion of the case study. Y ou should see an “All Done” box (Figure 99) indicating that you are
finished.

= Interview |
All Done....

Wwhat should | be doing?

You have completed zetting up
a Bid Evaluation. When pou
press the ‘Finish® button below,
your prelimnary bid evaluation
form will be displayed. Before
uzing the Bid Evaluation Form,
you may want to save the
manufacturer data by selecting
the 'Finizsh’ button now and then
the 'Save Bid' button on the

main toolbar.
Finizh =» |

Figure 99: All Done Dialog box

- Click “Finish” to end the Interview.

Y our completed “ Transformer Bid Evaluation Screen” pops up as shown in Figure 100 below.
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E Tranzformer Bid Evaluation:[C:ADTCEMAMANUALI.BID]

Calculation Method: Calc Losses [Disco]
Tranzformer Type: Three Phase 0Oil Filled
Transformer Size: 150.0 kVA
Load Characteristics: <Defaults>
Cost Factors: | <Defaults> I
Core Loszes Evaluated at: $2.00 / Walt Dbl clk for details
Winding Loszes Evaluated at: $1.46 / Walt Dbl clk for details
Core Winding I Core Winding I Meets
Price Losses  Losses I Losses Losses I Total Efficiency
Supplier (3] [Watts)  [Watts) | (3] 51 | ($) Standard
M anufacturer 2 $400 92 375 $202 $601 I $1.203 Yes
M anufacturer 3 $410 105 360 $220 $577 I $1.217 Yes
M anufacturer 5 $364 109 395 $229 $633 I $1.236 Yes
M anufacturer 1 $350 112 460 $2456 $737 I $1.333 Yes
|Hanulacturer 4 | $387 193 410 $424 $657 I $1.468 Yes

3

Figure 100: Completed Bid Evaluation Screen for Chicago Co-op

Asyou can see, the bids are ordered from the lowest total cost to the highest. Manufacturer 2 has the lowest total cost despite having the

second highest bid price. Thetotal cost is calculated by using the following formula:

Total Owning Cost = Bid Price + Cost of Core Losses + Cost of Winding Losses

Step 8. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 102) on the floating toolbar.

You are first shown the “Report Control Panel” in which you may select the number of transformers you wish
to purchase, the method by which you want to sort the transformers, the transformer bids you wish to analyze,

and the transformer bid which you wish to serve asthe “base case”.

Report

Enter “1000” in the Number of Units to Purchase box.
Click the “Lowest Total Owning Cost” option to sort the transformers.

Click the “Select All” button to select all of the bids to be analyzed.

L R R

Figure 102: Quick
Report icon

Click on “Manufacturer 1” in the Bids Selected Box and then click on the “Select” button. (Assume that Chicago Co-op

would have purchased transformers from Manufacturer 1 before analyzing the total owning costs in DTCEM. This report
compares the costs and benefits of purchasing the transformers from the other manufacturers to the costs and benefits of

purchasing Manufacturer 1’s transformers.)

Y our finished “ Report Control Panel” should look like Figure 103 below:
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= Report Control Panel |

Sort Heported Transformers By:
Number of Units {+ Lowest Total Dwning Cost
to Purchase: {~ Highest Energy Efficiency

" Lowest Purchase Price

Available Bids Bidz Selected Baze Caze Transformer

= Select =» | 5 acturer :

Manufacturer 3

A = |Hanufacturel§
dalzatial=e M anufacturer 4

<= Unzelect I <= Unzelect |
<= Unzelect Alll

Help
Bun the Report ==>»
Lancel
Figure 103: Report Control Panel for Chicago Co-op
- Click on the “Run the Report” button to run the report.
The “Bid Evaluation Report” pops up as shown in Figure 104.
[ atn: a1y -

WTILITY INFO
Mams; Chwcsgs Ca-op
Gtate: | Mirvies
TRANGFOFAMER
Tigpe: Thika Phase 06 Filled
Gaze: 1500
Lifetime: an
Hismibm: 1,000

[

PER TRANSFIIAMER Siandard Toba o g Emergy Ennmgy Enorgy Smple E

Emsigy  EMiciency [ L i Lisk Cagh Lawinge  Paghack 5

Tupadin Star ot SAY Load sl Frce 'silz E%'h i i Y 5

Hase=  Manufsetuies 1 Yor  DHAX #1331 90 166 1,626 [aC)
| |Hwﬂulm 2 Taz 59.75X 1,203 ot e 133F 43 1593 L

Manufscture 3 e 974X 0T i
Manufactues & Yes o PR 1,236 1364
Manufaciums £ Yoz SRENY S1.468 347

163 1.4M 3 36,04 33
172 1 50 5 352 4
253 2285 hE 4108 1.3

MEEE"’E

a
b e

Figure 104: Chicago Co-op Bid Evaluation Report

This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.
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The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer from Manufacturer 6. The remaining rows display values for the other transformers relative to this base case.

If we compare the costs and benefits of Manufacturer 2's transformer to the basecase (Manufacturer 1) we see that despite costing $50
more per transformer ($50,000 more for 1,000 transformers) Manufacturer 2's transformer will save $8.83/year in energy ($8,830/year
for 1,000 transformers) and will result in a 5.7 year payback period. Though the transformers from Manufacturer 2 will cost $50,000
more in initial capital costs, over the 30 year transformer lifetime, the transformers will save $264,900, ($8,830/year times 30 years)
when compared to the transformers from Manufacturer 1.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savingsyear. Appendix C outlines the potential scenarios and details what the simple payback in each of these cases
means.

Step 9. Save the Bid Evaluation

Congratulations! You have successfully entered the information necessary to analyze transformer bids for a utility that has previously
calculated A and B values. The next step isto save the file such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 104) on the toolbar. =EY

- Enter the name of the file in the “Select a Filename” box and click on the OK button. S:n-?id
Figure 105: Save Bid

4.2 Entering Information Into DTCEM for the Calc Losses (Disco) Calculation Method icon

It may be appropriate at times to enter the information needed to analyze transformer bids with DTCEM manually, without the use of the
Interview. This section details the steps needed to manually this information for distribution companies with unknown core and winding
losses. This section specifically addresses the information needed to use the “ Calc Losses (Disco)” calculation method.

Step 1. Start a New Bid Evaluation

The first step for manually entering information into the DTCEM Program for distribution companies with i
unknown core and winding losses is to start a new bid evaluation. Click on the new bid icon (Figure 106) on :
the toolbar. M Bid

A message box (Figure 107) pops up asking you whether you want to use the default bid evaluation templateor ~ Figure 106: New bid
select a different bid evaluation template. Bid evaluation templates are used to start new bid evaluations. icon
Unless you have saved a separate bid evaluation template you should select Yes in this screen. More

information about bid evaluation template files is covered on page 90.

- H|
P “'ez' o uze the default bid exvaluation or

Mo to zelect a default bid evaluation template.

] w |

Figure 107: New Bid message box

A blank bid evaluation screen pops up as shown in Figure 108 below. (Note that this screen may look different depending on the default
template that is used to create this screen).
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Calculation Method: Calc Losses [Generator]

Transformer T}lpe:l Single Phase 0Oil Filled
Transformer Size: 75.0 kVA
Load Characteristics: {Defaults:
Cost Factors: <Defaults:

Core Losses Evaluated at: $3.50 F Watt <= Dbl clk for details
Winding Lozses Evaluated at: $1.32 7 Walt <= Dbl clk tor details
Winding I Core Winding
Price Losses Losses I Losses Losses

Supplier [Watts] [Watts] %] (%]

Figure 108: Blank Bid Evaluation Screen

Step 2. Select the Calculation Method

The next step is to select the caculation method that will be used to calculate the core and winding losses. Double click in the cream
colored cell next to the Calculation Method text at the top of the Bid Evaluation Screen.

The “ Select the Cal culation Method” dialog box is presented as shown in Figure 109 below:
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Select the Calculation Method M =i !

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Calc Losses [Generator] =]l Select this option if you
Enter Losses Directl - are a generating utility
and you wantto

H -
Calc Losses [Disco) winding losses [A & B
wvaluez] based on the
tranzformer load
charactenztics and your
spstem's cost
charactenztics. You will
need to enter load and
cost charactenzhcs
through the Bid
Evaluation screen.

¢|:||< xliaru:el ?Help

Figure 109: Select the Calculation Method dialog box

Distribution companies with unknown core and winding losses should select “Calc Losses (Disco)” from the drop down box. Click on
OK to save and continue.

Step 3. Describe the Transformer Type and Size

The next step is to enter the size and type of the transformer desired. Double click on either the Transformer Size or Transformer
Type cream colored box at the top of the Bid Evaluation table. The “Select Transformer Type and Size dialog box pops up as shown in
Figure 110 below:
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[ Select Transformer Type and Size

]|

Type of Transformer /Ly sy =

Size of Transformer |25_|] kYA

~|

Transformer Lifetime | an

|

“DK

? Help annceI

Figure 110: Select Transformer Type and Size dialog box

Three drop down lists are presented in this dialog. The top box shows the type of transformer, the middle box shows the size of the
transformer in kVA, and the bottom box shows the transformer life in years. Any of the three parameters may be changed by clicking on
the arrow to the right of the edit box. When you are finished, click on the OK button to exit. The changed size and type will be reflected

in the Bid Evaluation screen.

Step 4. Edit the Load Characteristics

The fourth step is to edit the default load characteristics are created in DTCEM based on the caculation method and the type and size of
the transformer. These characteristics may be edited by double clicking on the cream colored cell corresponding to the Load
Characteristics at the top of the Bid Evaluation screen. The“Load Characteristics’ box pops up as shown in Figure 111 below.

[ Load Characteristics
LOAD CHARACTERISTICS

Hourg Per Year: HFY

Load Factor: X LF
Equivalent Annual Peak Load: PL2
Transformer Loss Factor: F4 LsF
Peak Responsibility Factor: 4 RF
Lozs Multiplier: 4 LM

Description [opt.):

8.760 ™ Use Worksheet

40.0
1.1500
19.6
90.0
10.0
<Defaults:

[~ Use Worksheet
[T Use Waorksheet
[T Use Worksheet
[~ Use Worksheet
[T Use Waorksheet

Load File

ik

Beszet
Hext ===>

¢=== Back

Figure 111: Load Characteristics Box

The load characteristics box contains the transformer’ s operating load characteristics. There are six different parametersin this screen:

Hours Per Y ear (page 107)

Load Factor (page 107)

Equivalent Annual Peak Load (page 107)
Transformer Loss Factor (page 109)
Peak Responsibility Factor (page 108)
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Loss Multiplier (page 107)

In addition to these parameters, a description of the load characteristics may be entered in the Description box.

These factors may be entered directly in the cream colored box by clicking in the box and typing the correct value. The factors may also
be calculated by using worksheets. To calculate a factor, click on the corresponding “Use Worksheets” box to the right of the cream
colored box. A calculation sheet with six tabs is created in the lower portion of the screen as shown in Figure 112. Only tabs
corresponding to clicked “Use Worksheets’ boxes in the upper portion of the screen are active. While in a calculation sheet, any of the
values in the cream colored boxes may be changed. Changed values are reflected in the upper portion of the “Load Characteristics’

screen.

B Load Characteristics

LOAD CHARACTERISTICS

Hours Per Year: HPY v Use Worksheet

Load Factor: % LF 40.0 [T Use Waorksheet

Equivalent Annual Peak Load: PL2 1.1500 " Use Worksheet

Tranztormer Lozs Factor: -4 LsF 19.6 [T Use Worksheet

Peak Responsibility Factor: 4 RF 90.0 [T Use Waorksheet

Loss Multiplier: -4 LM 10.0 [T Use Worksheet
Description [opt_]: <Defaults>

{Hours Per Year '\

Hours Per Day: | 24| hours
Days Per Year: 365 days
Hours Per Year: 8.760 hours

Save File
Load File

Reszet

Close ==>»

[Seva e |
Ly
[Close == |

Figure 112: Expanded Load Characteristics screen

This screen may be closed by clicking on the Close button.

Step 5. Edit the Cost Factors

The next step is to enter the demand, energy, and transmission/distribution charges which are used to calculate the A and B values..
These charges may be edited by double clicking on the cream colored cell corresponding to the Cost Factors at the top of the Bid

Evaluation screen. The “Cost Factors’ box pops up as shown in Figure 113 below.

The following charges may be edited in this screen:

Demand Charge (page 106)
Energy Charge (page 107)
Transmission and Distribution Charge (page 109)
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[ Cost Factors

Enter Average Chargez Over Transformer Lifetime

Demand Charge: $/k'W/mo Use Worksheet

Energy Charge:  $/kWh 0.0300 [ Use Worksheet
TiD Charge: $/kW/mo 0.00 [ Use Worksheet

Deszcription [optional): <Defaults>

Save File
Load File

BHeset

i

Hext ==>

¢== Back

Figure 113: Cost Factors screen

These costs are used in the calculation of the value of the core and winding losses. The charges may be entered in this screen in one of
two ways. First, the charges may be directly entered by clicking in the corresponding cream colored cell and typing the correct values.
Alternatively, the charges may be calculated by clicking on the corresponding “Use Worksheet” box to the right of the value and entering
the information needed to calculate the avoided cost in the calculation sheet at the bottom of the screen (Figure 115).

= Cost Factors

Enter Average Chargez Over Transformer Lifetime
Demand Charge: $/kW/mo| 637 |+ Use Worksheet
Energy Charge:  $/kWh 0.0300 [ Use Worksheet
T&D Charge: $/kW/mo 0.00 [ Use Worksheet

Deszcription [optional]: <Defaults>

Save File
Load File

Hezet

FleeE

MHext ==>

¢== Back

Base Year: 1997
Basze Year Demand Charge: 4.00 $/Kw /mo
Growth Factor:------—---—---—- % [relative to the inflation rate]
plus Inflation R ate: hi Zly
equals Met Growth Hate: 510 Zlyw
Transformer Lifetime: 30 years
Average Lifetime Demand Charge: 637 $7k% /mo

Figure 115: Cost Factors Screen

This screen may be closed by clicking on the Close button.

Step 6. Enter the Transformer Bids

The last required step in the manua data entry process for utilities with unknown core and winding losses is to enter the transformer
supplier and price information in the bottom portion of the Bid Evaluation screen. This information may be entered by double clicking in
acream colored cell in one of the rows at the bottom of the Bid Evaluation screen. The “Enter a Transformer Bid” dialog box pops up as

shown in Figure 116 below:
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Enter a Transformer Bid !

Supplier | j|

Price [$) 0

Core Losses [Watts]

Winding Loszes [Wattz] | I]|

wIIIK anncel ?Help

Figure 116: Enter a Transformer Bid dialog box

The information entered in this didog is displayed in a row in the Bid Evaluation screen. The loss figures are multiplied by their
appropriate incremental cost values to estimate the load loss and no-load loss costs. These values are then used to calculate the first year
losses and the lifetime losses. As the bids are added to the Bid Evaluation screen, they are ranked and listed based on the lowest total
owning cost (TOC).

Step 7. Analyze the Data
The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 117) on the floating toolbar.

You are first shown the “Report Control Panel” (Figure 118) in which you may select the number of 0 =
transformers you wish to purchase, the method by which you want to sort the transformers, the transformer ==
bids you wish to analyze, and the transformer bid which you wish to serve as the “ base case’. Fepert

Figure 117: Quick
Report icon
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Report Control Panel |

Sort Heported Transformers By:

{+ Lowest Total Dwning Cost

Number of Units 200
to Purchase: {~ Highest Energy Efficiency
" Lowest Purchase Price

Available Bids Bidz Selected Baze Caze Transformer

= Select =» | Manufacturer 4

Manufacturer

Select All=> | M anufacturer 3

<= Unzelect I <= Unzelect |
<= Unzelect Alll

Help
Bun the Report ==>»
Lancel

Figure 118: Report Control Panel

Enter the number of units you wish to purchase and the method by which you want to sort the transformer bids. The select the
transformer bids you wish to analyze and the transformer bid which you would like to use as the “basecase”. The “basecase” transformer
should be the transformer you would have purchased prior to running DTCEM. When you have finished entering this information, click
on the “Run the Report” button to run the report.

The “Bid Evaluation Report” pops up as shown in Figure 119.

B Bl Evalustion Fepast
[ atn: a1y -
WTILITY INFO
Mams; Chwcsgs Ca-op
Gtate: | Mirvies
TAAMSFOAMER
Tigpe: Thika Phase 06 Filled
Sazn: 1500
Lifetime: an
s 1.000
[
PER TRANSFIIAMER Siandard Toba o g Emergy Ennmgy Enorgy Smple E
Emsigy  EMiciency [ P L i Lisk Cagh Lawinge  Pagback 5
Tupadin Star ot SAY Load sl Frce D, 'silz E%'h i i Y 5
Bage=r  Manufestuie 1 e S0 Al #1.331 £250 30 10E 1 65 10
I IHI‘IJ'}HIJIBI 2 Taz 59.75X 1,203 ot 50 e 133F 43 1593 L i
Manufsciures 3 ex 93X $H.T a0 $H0 163 1.4 i 3608 33 1
Manifaciures & Yoz 90 Pk 1,236 1354 $14 17 1 Gk 5 | LN i
Manufaciuios oz FHELY 1,468 =i 5 ] 2,255 FaE 13,18 13 0%

Figure 119: Bid Evaluation Report
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This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer. The remaining rows display values for the other transformers relative to this base case.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference

by the energy savingslyear. The potential scenarios and details what the simple payback in each of these cases means is detailed in
Appendix C.

Step 8. Save the Bid Evaluation

After following through Steps 1 through 7 you will have successfully entered the information necessary to analyze transformer bids for a
distribution company. The next step isto save thefile such that it can be opened and edited at alater date.

- Click on the save bid icon (Figure 120) on the toolbar. =EY
—
- Save Bid

Enter the name of the file in the “Select a Filename” box and click on the OK button.

Figure 120: Save Bid
icon
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4.3 Entering Information Into DTCEM for the Model Losses (Disco) Calculation Method

Digtribution companies may wish to analyze the energy efficiency and cost effectiveness of different transformer bids in greater detail
than that offered with the Calc Losses (Disco) caculation method. The Model Losses (Disco) calculation method allows users to model
complicated rate and load schedules to determine the cost and load factors needed to caculate the core and winding losses. This is
particularly useful for cooperatives and companies that do not know the demand charge, energy charge, load factor, loss factor, and other
values used to calculate the core and winding losses.

This section details the steps needed to manually enter this information for distribution companies with unknown core and winding
losses.

Step 1. Start a New Bid Evaluation

The first step for manually entering information into the DTCEM Program for distribution companies with =
unknown core and winding losses is to start a new bid evaluation. Click on the new bid icon (Figure 121) on :
the toolbar. M Bid

A message box (Figure 122) pops up asking you whether you want to use the default bid evaluation templateor ~ Figure 121: New bid
select a different bid evaluation template. Bid evaluation templates are used to start new bid evaluations. icon
Unless you have saved a separate bid evaluation template you should select Yes in this screen. More

- H|
E? “'ez' o uze the default bid exvaluation or

Mo to zelect a default bid evaluation template.

Figure 122: New Bid message box

information about bid evaluation template files is covered on page 90.

A blank bid evaluation screen pops up as shown in Figure 123 below. (Note that this screen may look different depending on the default
template that is used to create this screen).
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Calculation Method: Calc Losses [Generator]

Transformer T}lpe:l Single Phase 0Oil Filled
Transformer Size: 75.0 kVA
Load Characteristics: {Defaults:
Cost Factors: <Defaults:

Core Losses Evaluated at: $3.50 F Watt <= Dbl clk for details
Winding Lozses Evaluated at: $1.32 7 Walt <= Dbl clk tor details
Winding I Core Winding
Price Losses Losses I Losses Losses

Supplier [Watts] [Watts] %] (%]

Figure 123

Step 2. Select the Calculation Method

The next step is to select the caculation method that will be used to calculate the core and winding losses. Double click in the cream
colored cell next to the Calculation Method text at the top of the Bid Evaluation Screen.

The “ Select the Calculation Method” dialog box is presented as shown in Figure 124bel ow:
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Select the Calculation Method M= |

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Model Losszes [Disco) || Select this option if you
Enter Losses Directly —{ wizsh to uze RateVizion

=] HRate Schedules and
Calc Losses [Generator]
Calc Losses [Disco Load Schedules to model

e o - your tranzformers” and
Model Losses [Disca] - spstem's electricity
usage.

¢DK annceI ?Help

Figure 124: Select the Calculation Method dialog box

Distribution companies wishing to use RateVision rate schedules and load schedules to model their transformers’ and systems’ electricity

series of message boxes indicating this activity is occurring. This process may take several seconds.

Step 3. Describe the Transformer Type and Size

The next step is to enter the size and type of the transformer desired. Double click on either the Transformer Size or Transformer
Type cream colored box at the top of the Bid Evaluation table. The “Select Transformer Type and Size dialog box pops up as shown in
Figure 125 below:
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= Select Transformer Type and Size I

Type of Transformer /Ly sy =

Size of Tranzformer |25.I] KVA jl

Tranzformer Lifetime | 20 j|

“ oK ?Help anncel

Figure 125: Select Transformer Type and Size dialog box

Three drop down lists are presented in this dialog. The top box shows the type of transformer, the middie box shows the size of the
transformer in kVA, and the bottom box shows the transformer life in years. Any of the three parameters may be changed by clicking on

in the Bid Evaluation screen.

Step 4. Edit the Load Characteristics

The fourth step is to edit the default load characteristics are created in DTCEM based on the Model Losses (Disco) caculation method
and the type and size of the transformer. These characteristics may be edited by double clicking on the cream colored cell corresponding
to the Load Characteristics at the top of the Bid Evaluation screen. The “Load Characteristics’ box pops up as shown in Figure 126
below.
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B Load Characteristics
LOAD CHABACTERISTICS [baze year]
Hours Per Year [HPY): :
Load Factor (LF): % 76.0 Lood File 1
Lozz Factor [LsF): % 61.0 Reset !
Coincidence Factor [CF]: % 100.0
Maximum Load: % 100.0 iR i
Minimum Load: 4 49.0
Description [opt ) <Defaults>
| Tranztormer Load Schedule |i _ System Load Schedule | 'ﬂ
1997 |=== default ransformer load === === default spstem load === Transformer Load Scale Factor:
_1§9§| === default transformer load === === default spstem load === 1.00
1999 | === default transformer load === = default system load ===
___2_IJ_DE_i === default tranzformer load === === default zpstem load === Transformer Load Schedule
ﬂi === default transfarmer load === === default syztem load === iz the load schedule for
_2_IJ_IJ_2| === default transfarmer load === === default syztem load === the evaluated transformer.
_2IJIJ_3_! === default transfarmer load === === default syztem load === System Load Schedule
2004 i === default transformer load === === default system load === is the load schedule for
ﬂl === default transformer load === === default spstem load === wour total system [this can be
_2_|:I_|:IE| === default transformer load === === default spstem load === the zame az the transformer
_2|:I_|:I_?'_! === default transformer load === === default spstem load === load schedule).
| 2002 | === default ransformer load === === default system load ===
%i === default transfarmer load === === default syztem load ===
_2_@1_Q| === default transfarmer load === === default syztem load ===
_2011_! === default transfarmer load === === default syztem load === =l

Figure 126: Load Characteristics screen

The top part of this screen lists the default load characterigtics.

Hours Per Y ear (page 107
107)
LossFactor (page )
Coincidence Factor (page 106
108)
Minimum Load (page )

In addition to these parameters, a description of the load characteristics may be entered in the Description box.

system load profiles. Y ou have two options for creating load profiles that are specific to your transformer and system load. These options
are described below:

Create Default Load Schedules

DTCEM has created a series of default load schedules which may be used to model the transformer and system load. These default load
schedules may be imported by clicking on the “ Select a Default Load” button in the upper right hand corner of the Load Characteristics
screen. The Create a Load Schedule dialog box pops up as shown in Figure 127 below.
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= Create a Load Schedule i

Create a load schedule based on industry zpecific default loads by:
1. Selecting an industry from the list.

2. Adjust the Scaling Quantity based on your maximum load.

3. Save the load zchedule you created [vou will provide a filename._]

I"d“ﬂ_'!r' : Includes establishments that prepare fiber and yarn, thread.
Description: |fabrics_ knit apparel. or felt

Industry:
Load
Scaling Max. Load 150 kwWh'hr
it s: Min. Load 29 Kwh/hr
Scaling 150.0] Awvg. Load 97 K'Wwh/hr
Quantity:
Annual Load 854 mwWh/iyr
Load Factor 64 98 percent
Einish == Cancel Help

Figure 127: Create a Load Schedule Dialog Box

This dialog box allows you to select from a list of distribution cooperative types in the drop down box. Upon selection, the maximum,
minimum, average load, annua load, and load factor values for this type of company are listed in the lower right hand corner of this
screen. 'Y ou may adjust these default load values by entering a scaling factor in the Scaling Quantity box.

When you are finished selecting the company type and scaling the default load factors you should click on the Finish button. DTCEM
prompts you to save the default load schedule as a*.Isc file. DTCEM then asks you if the transformer load is equal to the overall system
load. Upon selecting Yes or No, the top of the Load Characteristics screen displays the new load factors and the bottom of the Load
Characteristics screen lists the new file name that you created.

Import RateVision Load Schedules

Whileit is possible to select and modify default load schedules as defined above, it is recommended that you enter detailed load schedules
in RateVision and import the files into DTCEM for anadysis. Detailed RateVision load schedules allow you to more accurately describe
the energy usage over the course of ayear.

Transformer and system load schedules may be imported by double clicking in one of the cream colored cells in the corresponding
columns at the bottom of the Load Characteristics screen. Select the desired Load Schedule file (*.1sc) in the "Select a Load Schedule”
dialog box and click OK. The name of the load schedule is displayed in each cell of the column selected (Figure 128). Also, changes to
the load characteristics are reflected in the table at the top of the screen. |f necessary, the transformer |oad scale factor (see page 109) may
be adjusted to adjust the load factors up or down.
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B Load Characteristics
LOAD CHARACTERISTICS

[baze year]

Select a Default Load l Save File ’

Hours Per Year [HPY): =
Load Factor (LF): % 75.0 Lood File 1
Lozz Factor [LsF): % h3.0 Reset !

Coincidence Factor [CF]: % 100.0
Mazimum Load: % 3330
Minimum Load: 4 167.0
Description [opt ) <Defaults>
| Transformer Load Schedule | |i Svztem Load Scheduls

1997 | CADTCEMATRAMLOAD.LSC
1938 | CADTCEMMTRAMLOAD. LSC

2001 i CADTCEMATRANLOAD.LSC
2002 | C:ADTCEMATRAMLOAD LSC

2004 | CADTCEM\TRANLOAD.LSC
2005 | CADTCEMATRANLOAD.LSC
2008 | CADTCEMATRANLOAD.LSC

2009 i CADTCEMATRANLOAD.LSC
2010 | C:ADTCEMATRAMLOAD LSC

|CADTCEMASYSTEM.LSC

CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
C:ADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
C:ADTCEMASYSTEM.LSC
C:ADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
CADTCEMASYSTEM.LSC
C:ADTCEMASYSTEM.LSC
C:ADTCEMASYSTEM.LSC

Transformer Load Scale Factor:
1.00

Transformer Load Schedule
iz the load schedule for
the evaluated transfarmer.
System Load Schedule
iz the load schedule for
wour total system [this can be
the same as the transformer
load schedule).

5

Figure 128: Load Characteristics screen showing imported load schedule file names

This screen may be closed by clicking on the Close button.

Step 5. Edit the Cost Factors

The next step is to enter the cost of power by selecting a RateVision rate schedule. You may select the rate schedule by double clicking
on the cream colored cell corresponding to Cost Factors at the top of the Bid Evaluation screen. The “Cost Factors’ box pops up as

shown in Figure 130 below.
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B Cost Factors
ELECTRICITY RATES
Demand Charge: $/k% /mo 583 i Fida
Energy Charge: $/kw'h —_—
Reszet 1
Description [optional): Uszer Yalues
Close ==> l
Rate Schedule Mama Rate Change[%] i I:‘j
1337 === default rate zchaduls === no Rate Schedule Hame
19392 | === default rate schedule === 0.0 is the rate schedule that
1999 | === default rate zchedule === 0o determines wour electricity bil,
ﬂj === default rate schedule === 0o Rate Change[X]
_EEIEH_! === default rate schedule === no iz the expected annual
2002 === default rate schedule === 0.0 change in electricity costs.
2003 | === default rate zchadule === 0o relative to inflation.
2004 | === default rate schedule === 0.0
2005 | === default 1ate scheduls === 0o
2006 === default rate zchadule === 0o
2007 | === default rate zchadule === 0o
%J === default rate schedule === 0.0
2009 | === default rate schedule === 0.0
_2mo | === default rate schedule === 0.0
2011 | === default rate schedule === 0.0
202 J === default rate schedule === 0.0 =l

Figure 130: Cost Factors screen

The top part of this screen lists the default cost factors.

Demand Charge (page 106)
Energy Charge (page 107)

These values cannot be directly edited. These values are initialy calculated using a default rate schedule. Y ou may accept these defaults
or you may import a defined rate schedule which will calculate these values over the lifetime of the transformer. In addition to these
parameters, a description of the cost factors may be entered in the Description box.

A rate schedule file (*.rat) may be imported by double clicking in one of the cream colored cells in the lower half of the screen. Upon
importing a file, the file name is displayed in the cream colored cells for each year of analysis and the demand and energy charge are
updated in the upper portion of the screen (Figure 131).

In addition to importing a previously defined rate schedule, you may also wish to add a rate change percent which is the expected average
change in electricity costs relative to inflation. To add a rate change, click in one of the cream colored cells in the rate change % column
and type the change (e.g., 1.0). If you wish for this value to be applied to each of the years following the current year, double click on the
rate change cell with the changed value. In Figure 131, arate change of 1% per year has been added to each year. This indicates that the
user expects the annual electricity costs to be 1% greater than the inflation rate.
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B Cost Factors

Energy Charge:

Description [optional):

ELECTRICITY RATES

Demand Charge: $/k% /mo 10.00

$/kwh 0.0800

Rate Scheduls Mame

User Yalues

Rate Change[%] i

Save File

Load File

Beset

C:ARATEVISINPEAKOFFP.RAT
C:ARATEVISINPEAKOFFR.RAT
CARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFP.RAT
C:ARATEVISINPEAKOFFP.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFP.RAT
C:ARATEVISINPEAKOFFP.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT
CARATEVISINPEAKOFFR.RAT
C:ARATEVISINPEAKOFFR.RAT

0.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Rate Schedule Hame
is the rate schedule that
determines wour electricity bil,
Rate Change[X]
iz the expected annual
change in electricity costs,
relative to inflation.

E

Figure 131: Cost Factors screen showing imported rate schedule file name

This screen may be closed by clicking on the Close button.

Step 6. Enter the Transformer Bids

The last required step in the manual data entry process for distribution companies using the Model Losses (Disco) calculation method is
to enter the transformer supplier and price information in the bottom portion of the Bid Evaluation screen. This information may be
entered by double clicking in a cream colored cell in one of the rows at the bottom of the Bid Evaluation screen. The “Enter a

Figure 132 below:
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Enter a Transformer Bid !

Supplier | j|

Price [$) 0

Core Losses [Watts]

Winding Loszes [Wattz] | I]|

wIIIK anncel ?Help

Figure 132: Enter a Transformer Bid dialog box

The information entered in this didog is displayed in a row in the Bid Evaluation screen. The loss figures are multiplied by their
appropriate incremental cost values to estimate the load loss and no-load loss costs. These values are then used to calculate the first year
losses and the lifetime losses. As the bids are added to the Bid Evaluation screen, they are ranked and listed based on the lowest total
owning cost (TOC).

Step 7. Analyze the Data

The next step isto view the comparative energy costs and benefits for the different bidsin the Bid Evaluation screen.

- Click on the Quick Report icon (Figure 133) on the floating toolbar.

You are first shown the “Report Control Panel” (Figure 134) in which you may select the number of 0 -

transformers you wish to purchase, the method by which you want to sort the transformers, the transformer . )
epork

bids you wish to analyze, and the transformer bid which you wish to serve as the “ base case”.

Figure 133: Quick
Report icon
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Report Control Panel |

Sort Heported Transformers By:

{+ Lowest Total Dwning Cost

Number of Units 200
to Purchase: {~ Highest Energy Efficiency
" Lowest Purchase Price

Available Bids Bidz Selected Baze Caze Transformer

= Select =» | Manufacturer 4

Manufacturer

Select All=> | M anufacturer 3

<= Unzelect I <= Unzelect |
<= Unzelect Alll

Help
Bun the Report ==>»
Lancel

Figure 134: Report Control Panel

Enter the number of units you wish to purchase and the method by which you want to sort the transformer bids. The select the
transformer bids you wish to analyze and the transformer bid which you would like to use as the “basecase”. The “basecase” transformer
should be the transformer you would have purchased prior to running DTCEM. When you have finished entering this information, click
on the “Run the Report” button to run the report.

The “Bid Evaluation Report” pops up as shown in Figure 135.

B Bl Evalustion Fepast
[ atn: a1y -
WTILITY INFO
Mams; Chwcsgs Ca-op
Gtate: | Mirvies
TAAMSFOAMER
Tigpe: Thika Phase 06 Filled
Sazn: 1500
Lifetime: an
s 1.000
[
PER TRANSFIIAMER Siandard Toba o g Emergy Ennmgy Enorgy Smple E
Emsigy  EMiciency [ P L i Lisk Cagh Lawinge  Pagback 5
Tupadin Star ot SAY Load sl Frce D, 'silz E%'h i i Y 5
Bage=r  Manufestuie 1 e S0 Al #1.331 £250 30 10E 1 65 10
I IHI‘IJ'}HIJIBI 2 Taz 59.75X 1,203 ot 50 e 133F 43 1593 L i
Manufsciures 3 ex 93X $H.T a0 $H0 163 1.4 i 3608 33 1
Manifaciures & Yoz 90 Pk 1,236 1354 $14 17 1 Gk 5 | LN i
Manufaciuios oz FHELY 1,468 =i 5 ] 2,255 FaE 13,18 13 0%

Figure 135: Bid Evaluation Report
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This report screen is not maximized when it is displayed. It may be necessary to use the scroll bars on the right side and the bottom of the
screen to scroll through the entire report.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformer. The remaining rows display values for the other transformers relative to this base case.

It should be noted here that the simple payback may be a negative number. Simple payback is calculated by dividing the price difference
by the energy savingslyear. The potential scenarios and details what the simple payback in each of these cases means is detailed in
Appendix C.

Step 8. Save the Bid Evaluation

After following through Steps 1 through 7 you will have successfully entered the information necessary to analyze transformer bids for a
distribution company using the Model Losses (Disco) calculation method. The next step is to save the file such that it can be opened and
edited at alater date.

- Click on the save bid icon (Figure 136) on the toolbar. =EY
- Enter the name of the file in the “Select a Filename” box and click on the OK button. Swﬁil

Figure 136: Save Bid
icon
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4.4 Other Optional Features

The previous sections describe how to enter the basic information needed to analyze transformer bids using the Model Losses (Disco)
calculation method. This section describes in greater detail the RateVision software program and how it can be used with both the “Calc
Losses (Disco)” and the “Model Losses (Disco)” calculation methods.

RateVision

RateVision is a program designed to enter and analyze electricity rate schedules and energy usage schedules. Rate'ision
These schedules are saved in formats that are compatible with other software programs, including DTCEM, 5&?
and can be used to analyze various energy saving or producing options within these programs. = .
RateVision may be accessed from DTCEM by clicking on the RateVision icon (Figure 137) on the toolbar or Figure 137

by selecting RateVision from the Tools menu. . By default, DTCEM looks for the RateVision program in your RateVision icon

c\ratevis directory. You may change this directory if necessary by selecting Set RateVision Directory from
the Setup menu.

More details regarding how to use RateVision is described in the RateVision user’s manual .

Load Schedules

A load schedule is a collection of daily load profiles that describes energy use over the course of ayear. Individua load profiles list energy
usage for each hour of the day. Energy usage typically varies by day of week and time of year.

Calc Losses (Disco): Load schedules may be used to calculate the load factor (LF) and peak responsibility factor (RF) when the
calculation method is “Calc Losses (Disco)”. Load schedules (*.Isc) may be imported into the calculation worksheets for the LF and RF
inthe Load Characteristics screen. Both a system load schedule and a transformer load schedule may be imported if desired.

Model Losses (Disco): Load schedules may be used to calculate al of the load factors including the hours per year, load factor, loss
factor, coincidence factor, maximum load, and minimum load. Both a system load schedule and a transformer load schedule may be
imported if desired.

Rate Schedules

A rate schedule is an agreement between a customer and the utility company that outlines the rates paid for electricity. There are many
types of rate schedules using different terminology, values, and calculation methods for four basic components: fixed monthly charge,
demand charge, energy charge, and other charge. Together, these four charge elements determine an electricity hill.

Model Losses (Disco): A rate schedule may be used to calculate al of the demand and energy charges used in the calculation of core and
winding losses for a digtribution cooperative. Rate schedules may be imported into DTCEM as described on page .
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CHAPTER 5. REFERENCE

This chapter summarizes the different features of the DTCEM program. Each option is listed in aphabetica order with a short

description indicating how to use the feature.

Arrange Icons

When you have one or more DTCEM windows minimized to icons you may wish to arrange the icons so that they are ordered and easy

to view. To arrangetheicons, select Arrange Icons from the Windows menu.

Bid Evaluation Floating Toolbar

The bid evauation floating toolbar (Figure 138) contains several options which alow you to edit the
information in the bottom part of the Bid Evaluation table. These optionsinclude clear all bids (page 91), delete
bid (page 93), edit bid (page 93), quick report (page 94), summary report (page 97) and close (page 100).

Bid Evaluation Templates

DTCEM dlows you to save time when entering multiple bid evaluations by creating default bid evaluation
templates. A bid evaluation template consists of some or al of a bid evaluation. This includes the calculation
method, transformer type and size, load characteristics, cost factors, and transformer bids. If you plan to use the
same basic information in more than one bid you may wish to save this information as a bid evaluation template
(*.bdt) file.

Bid evaluation template files (*.bdt) are stored in your c:\dtcem\system directory. A default.bdt file is created
for you upon ingtalling the software. Y ou may alter this file as you see necessary and then save it by selecting
File | Save as Template from the menu.

When you click on the new bid icon on the toolbar you will be asked whether you wish to use the default bid
evaluation template or a different bid evaluation template. The default bid evaluation template (default.bdt) file
isused if you select yes. If you select no, you may select adifferent *.bdt file.

Capacity Planner (GC & EC)

The capacity planner tool alows you to estimate the avoided costs of generation capacity (GC) and energy
capacity (EC). The approach taken by the capacity planner is to develop a base case and change case scenario

Repart

E

Figure 138: Bid
Evaluation Floating
toolbar

for providing capacity and energy. The base case represents the costs of providing a certain capacity. The change case is generated by
decrementing (lowering) the capacity requirements by some amount (e.g., 10%) and re-estimating the cost of providing the necessary
capacity. Because in most cases capacity expansion plans can be delayed by some number of years, the present value costs between the

two cases represents the costs avoided by decrementing the system’ s capacity.

The Capacity Planner may be selected by clicking on the capacity planner icon (Figure 139) or by selecting Generation & Energy (GC
& EC) from the Tools menu. More detailed information describing how to use the features of the Capacity Planner is included on page

44,

Calculation Method

Core and winding losses are utility specific variables that account for capitalized costs per rated watt at no-load
and full-load conditions. The cost of core losses are often referred to as the “A” factor and the cost of winding
losses are often referred to as the “B” factor. These values may be derived using utility specific capital, fuel,
generation, transmission, operation, and maintenance costs, along with customer demographics. When
evaluating a transformer bid with DTCEM you should determine the calculation method which is to be used
calculate these variables. The choices you havein DTCEM are:

90
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2 Planner

Figure 139: Capacity
Planner icon
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Enter Losses Directly: use core and winding losses which have aready been calculated.
Calc Losses (Generator): calculate core and winding losses for a generating utility.
Calc Losses (Disco): cdculate core and winding losses for a distribution company without generation.

Model Losses (Disco): calculate core and winding losses for a distribution company using previously defined RateVision rate and
load schedules.

AwDNpRE

Y ou may select one of the options by double clicking on the cream colored cell next to the Calculation Method text at the top of the bid
evaluation screen. The “ Select the Calculation Method” dialog box is presented as shown in Figure 140 below:

Select the Calculation Method M =i !

PLEASE HOTE that changing the calculation method will
over-wiite previously entered data.

Calc Losszes [Generator] =]l Select this option if you
are a generating utility

Enter Lozzes Directl - d Lt
and you wantto

H -
Calc Losses [Disco) winding losses [A & B
wvaluez] based on the
tranzformer load
charactenztics and your
spstem's cost
charactenztics. You will
need to enter load and
cost charactenzhcs
through the Bid
Evaluation screen.

¢|:||< xliaru:el ?Help

Figure 140: Calculation method dialog box

Y ou should select one of the three options from the pick list. Click on OK to save and continue. Based on your selection, you may need
to enter Load Characteristics and Cost Factors to calculate the A and B factors and the total transformer costs. Detailed information
describing how to enter thisinformation for each of the three cal culation methods is contained in Chapters 2, 3, and 4.

Cascade Windows

When you have more than one document window open (but not minimized), you can select Cascade from the Window menu or press
Shift+F5 to restore and arrange the open windows. Cascaded windows overlap so that the title bar of each window is displayed. Click on
thetitle bar to view awindow’s contents.

Clear All Bids
To clear al of the bids from the lower part of the Bid Evaluation table click on the Clear All icon (Figure 141) Clear
in the bid evaluation floating toolbar (page 90). all

Figure 141: Clear all
icon

Close All Windows
To close all open windows, select Close All from the Window menu.
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Close Bid Evaluation Screen

To close the bid evaluation table, click on the Close icon (Figure 142) in the bid evaluation floating toolbar m
(p@e 90) Claze

. Figure 142: Close
Close Current Window icon

To close the current or active window, select Close Current Window from the Window menu, and double-
click on the upper left hand corner. Alternatively, select Close from the Control menu.

Cost Data

To edit the default costs associated with the capacity and fuels, select Cost Data from the Setup menu. Y ou have two choices, Capacity
Costs and Fuel Costs. Both are tables as shown in Figure 143 and Figure 144 below:

i Default Capacity Costs = Default Fuel Costs

New Power Plant:|  $500.00 | per kW Matural Gas Cost: | $0.05 | per kwih

Expand Power Plant: $£400.00 per k'w 0il Cost: $0.05 per kwh

Extend Exizting Plant'z Life: $400.00 per k'w Coal Cost: $0.05 per k'wh

Purchasze Power: $600.00 per k'w Muclear Fuel Cost: $0.05 per kwh

Purchaze D5M Reductions: $400.00 per k'w Hydroelectric Cost: $0.05 per kKwh

Purchasze Landfill Fower: $0.00 per kW Landfill Gag Coszt: $0.05 per kwh

Purchaze Coalbed Methane Power: $0.00 per kW Coalbed Methane Cost: $0.05 per k'wh

Purchaze Manure Methane Power: $0.00 per kW Manure Biogas Cost: $0.05 per k'wh

Purchaze Cogenerated Power: $200.00 per k'w Cogenerated Power Cost: $0.05 per kwh

Purchasze Other Green Power: $200.00 per k'w Recuring Cost: $0.05 per kwh
Figure 143: Default Capacity Costs Table Figure 144: Default Fuel Costs Table

Any of the default costs in the cream colored boxes may be edited if necessary. Simply click into the box and

type the correct value. These changes will be permanently saved. If you wish to reset one of the vaues to the Fresct
defaults, click in the cream colored cell you wish to reset and click on the reset one icon (Figure 145) in the

floating toolbar. If you wish to reset all of the values to the defaults, click on the reset al icon (Figure 146) on Figure 145: Reset
the floating toolbar. one icon
The natural gas, oil, and coa default fuel costs may be calculated using the heat rate calculator dialog. To 'g
access the Heat Rate Calculator Diadog (Figure 147), double click in the cream colored cell corresponding to -
either the natural gas, oil, or coa cost. =

Figure 146: Reset all
icon
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= Heat R ate Calculator 2] =] I

This dialog calculates the fuel cost/kW'h uzing the heat rate.
The calculated fuel cost is updated in the Default Fuel Costs
table. The values used to calculated thiz cost are HOT
saved.
Coszt of Fuel: 2.0 $fcct
Heating Yalue of Fuel: 100000.0f BTUZccf
Heat Rate of Hew Plant: 8000.0 BTU/KWh
Other Costs [i.e.. Labor]: 0.01| $/k%h
Calculated Fuel Cost: 01700 %£/kwh

v o || Heance ?Help

Figure 147: Heat Rate Calculator Dialog Box
The Heat Rate Calculator calculates the cost of fuel in $kWh based on the following equation:

(CF/HV *HRNP) + OC

where:
CF = Cost of the fuel (mass)
HV = Heating VValue of the fuel
HRNP = Hesat Rate of the New Plant
ocC = Other Cogts (i.e., Labor)

Any of these values may be edited in this screen if necessary. Note that these values are NOT saved upon exiting the dialog. Only the
calculated cost of fuel/kWh is saved and updated in the Default Fuel Costs Table.

Click on the OK button to save and exit this dialog.

Y ou may exit the Default Fuel Cost and Default Capacity Cost tables by double clicking in the upper left hand corner or the screen.

Delete Bid

To delete one of the bids from the bottom part of the Bid Evaluation table click in the row containing the bid to
be deleted and then click on the Delete icon (Figure 148) in the bid eva uation floating toolbar (page 90).

Delete

Figure 148: Delete

Edit Bid icon
To edit one of the bids in the bottom part of the Bid Evaluation table, click in the row containing the bid to be
edited and then click on the Edit icon (Figure 149) in the bid eva uation floating toolbar (page 90). -
ik
. Figure 149: Editicon
Exit
To exit the DTCEM Program, click on the Exit icon (Figure 150) on the toolbar or select Exit from the File
menu. Note: Any work which has not been saved prior to exiting will be erased. Be sure to save any important
work before exiting.

Figure 150: Exiticon
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Financial Data

To enter basic financia data which will be used in the cost and benefit calculations, select Financial Data from the Setup menu. The
“Enter Financial Factors’ dialog box pops up as shown in Figure 151:

Enter Financial Factors = =l !
Bid Evaluation Factors:
Basze Wear for Analpsis: 1937
Fized Charge Rate or Carrying Charge [%]: 17.0
Capacity and T&D Planner Factors:
Years over which to Annualize Costs: 30
Expected Annual Inflation R ate[X]: 2.0
Dizcount B ate [%]: 3.0

‘Back Neut’ xI:aru:el ?Help r?_gReset

Figure 151: Financial Data Dialog Box

The following information should be entered in this screen:

Base year for the analysis

Annualization years (years for levelizing values)
Annual inflation rate (%)

Discount rate (%)

Fixed charge rate (%)

Click on OK to save thisinformation.

Help About
Select About from the Help menu to see information about your version of DTCEM (Figure 152).
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DTCEM Yerzion 1.3 [August 1397) |

DTCEM was developed for the USEPA by
ICF Inc. The developers were

Jonathan Woodbury
and Dana Slevin

DTCEM may be freely reproduced and
diztributed. but must not be sold. DTCEM
iz the property of the USEFPA and may not
be modified in any way without expressed
permizgion from the USEPA.

Figure 152: DTCEM About Screen

Help Contents

Select Contents from the Help menu or press F1 to see alist of the help sections contained in the DTCEM help system. These sections
are arranged in the same manner as this manual, by menu topic.

Since Help is actually awindow, you can use the Windows features to move around. The DTCEM Help system contains hypertext jump
topics which move you to other topics and pop-up topics which display definitions or other information. These jump topics and pop-up
topics are green and may be selected by clicking on the text.

Help Keyword

Help is accessible in DTCEM for any number or value in any of the tables. While in a DTCEM table, you may access context specific
help for any of the numbers by clicking in the cell and then clicking the right mouse button.

Maximize Current Window

To maximize the current or active window, select Maximize Current Window from the Window menu, and click on the maximize (up
arrow) button in the upper right hand corner. Alternatively, select Maximize from the Control menu.

Minimize All Windows

To minimize all open windows to icons, select Minimize All from the Window menu. The minimized icons are displayed on the bottom
of the screen.
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New Bid

To evaluate a set of bids on a particular transformer rating, click the New bid icon (Figure 153) on the toolbar or
select New Bid Evaluation from the File menu. You may have more than one new bid evaluation window
open a onetime.

Open Bid

To open an existing bid evauation which has been saved, click the Open Bid icon (Figure 154) on the toolbar
or select Open Existing Bid Evaluation from the File menu. Type the name of the file you wish to open in
the Filename box, or select the file you want to open using the drive, directory, and filelists.

Print

To print a hard copy of the bid evaluation, select Print from the File menu or click on the Print icon (Figure
155) on the toolbar. This report is generated in the DTCEM word processor. Upon generation you may edit
the report as needed. Y ou may save this report by selecting Save from the DTCEM word processor File menu.
To exit thisword processor, double click in the upper left hand corner of the screen.

Quick Report

To view areport showing the comparative energy costs and benefits for the different bids in the Bid Evaluation
click on the Quick Reports icon (Figure 156) in the bid evaluation floating toolbar (page 90). Note: At least
two bids should be entered in the lower portion of the Bid Evaluation table before running this report.

You will first be shown the “Reports Control Panel” (Figure 157) in which you may select the number of
transformers you wish to purchase, the method by which you want to sort the transformers, the transformer
bids you wish to analyze, and the transformer bid which you wish to serve as the “base case.”
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Report Control Panel i

Sort Reported Transformers By:
Number of Units {+ Lowest Total Owning Cost
to Purchase: {~ Highest Energy Efficiency

" Lowest Purchase Price

Available Bids Bids Selected Baze Caze Transformer
Tranz 6 Selech => |
Tranz 3
Trans 2 Select All =» |
Trans 4
Tranz 5

<= lnzelect | o= lnzelect |
<= linzelect AE!I

Help
Bun the Report ==>»

LCancel

Figure 157: Reports Control Panel

When you have selected all of the information needed you may view the report by clicking on the “ Run the Report” button in the Control
Panel.

The top part of the report contains information about the utility and the transformers. The bottom part of the report contains two tables,
both of which analyze the energy costs, benefits, and emissions avoided. These values in the top row of the table are for the “base case”
transformers. The remaining rows display values for the other transformers relative to this base case.

You may print a hard copy of this report by clicking on the print icon on the toolbar. To close this report, double click on the upper left
hand corner.

RateVision

RateVision is a program designed to enter and analyze electricity rate schedules and energy usage schedules. Rate'ision
These schedules are saved in formats that are compatible with other software programs, including DTCEM, 5&?
and can be used to analyze various energy saving or producing options within these programs. = .

Figure 158:

RateVision may be accessed from DTCEM by clicking on the RateVision icon (Figure 158) on the toolbar or RateVision i
ateVision icon

by sdecting RateVision from the Tools menu. . By default, DTCEM looks for the RateVision program in your
c:\ratevis directory. You may change this directory if necessary by selecting Set RateVision Directory from the Setup menu.

More details regarding how to use RateVision is described in the RateVision user’s manual .

Restore All Windows

To restore al windows to the maximum size, select Restore All from the Window menu.
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Save Bid

To save a bid evaluation, click the Save Bid icon (Figure 159) on the toolbar or select Save Bid Evaluation Ehlh
from the File menu. When using Save, the copy you have been working on replaces the saved copy on disk. If SF:I
you have not saved the session before, DTCEM will prompt you to nameit. =

Figure 159: Save bid
icon
Save As Template
DTCEM dlows you to save time when entering multiple bid evauations by creating default bid evaluation templates. A bid evaluation
template consists of some or all of abid evauation. This includes the calculation method, transformer type and size, load characteristics,

cost factors, and transformer bids. If you plan to use the same basic information in more than one bid you may wish to save this
information as abid evaluation template (*.bdt) file.

Bid evaluation template files (*.bdt) are stored in your c:\dtcem\system directory. A default.bdt file is created for you upon ingtalling the
software. You may alter thisfile as you see necessary and then save it by selecting Save as Template from the File menu.

Set RateVision Directory

RateVision is a user friendly software program designed to enter and analyze electricity rate schedules and energy usage schedules.
RateVision may be accessed through DTCM. By default, DTCEM looks for the RateVision program in your c:\ratevis directory. You
may change this directory if necessary by selecting Set RateVision Directory from the Setup menu.

Summary Report

The summary report is similar to the Quick Report in that it shows the comparative energy costs and benefits w
for the different transformer bids in the Bid Evaluation table. This report, however, may be easily edited in any

word processor and printed. To run the summary report, click on the Summary Report icon (Figure 160) in the Aitl
bid evaluation floating toolbar (page 90). Figure 160:

Like the Quick Report, you are first shown the Reports Control Panel (Figure 157) in which you may select the Summary report icon

number of transformers you wish to purchase, the method by which you want to sort the transformers, the
transformer bids you wish to analyze, and the transformer bid which you wish to serve as the “ base case.”

When you have selected all of the information needed you may view the report by clicking on the “ Run the Report” button in the Control
Panel.

The Summary Report is displayed in DTCEM’ s word processor. Thisfileis called “reports.rtf.” It isin rich text format which alows it
to be opened in any word processor. You may edit this file or clean it up as necessary. This report contains a series of tables showing
genera information, technical parameters, and financial parameters regarding the transformer bids.

DTCEM'’sword processor may be closed by double clicking on the upper |eft hand corner.

Tile Windows

When you have more than one document window open (but not minimized), you can select Tile from the Window menu or press
Shift+F4 to restore and arrange the open windows. Tiled windows are arranged on the screen with no overlapping. To work on one of
the windows, click on the title bar of the desired window.

Toggle Windows

To toggle between open windows, click on CONTROL + F6. Thisisnot amenu option in DTCEM however it is a Windows feature and
may be used in DTCEM as it may be used in any other Windows program.
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Transformer Size and Type

Regardless of the calculation method, the type, size, and lifetime of the transformer for which the bids are being evaluated must be
entered. Thisinformation may be entered by double clicking on either the Transformer Size or Transformer Type cream colored box
at the top of the Bid Evaluation table. The“Select Transformer Type and Size” dialog box pops up as shown in Figure 161 below.

= Select Transformer Type and Size I

Type of Transformer /Ly sy =

Size of Tranzformer |25.I] KVA jl

Tranzformer Lifetime | 20 j|

“ oK ?Help anncel

Figure 161: Transformer Type and Size dialog box

Three drop down lists are presented in thisdialog. The top box shows the type of transformer, the middle box showsthe sizein kVA, and
the bottom box shows the transformer life. Any of the three parameters may be changed by clicking on the arrow to the right of the edit
box. When you are finished, click on the OK button to exit. The changed size and/or type will be reflected in the bid evaluation screen.

Transformer Supplier and Price Information

The Transformer Supplier and Price Information comprises the information in the bottom portion of the Bid Evaluation screen. Specific
information for each transformer is needed to perform the actua bid evaluation including:

Supplier’s name

Price

Core Losses (Weatts)
Winding Losses (Watts)

These characteristics may be entered by double clicking in a cream colored cell in one of the rows of the Bid Evaluation Table. The
“Enter a Transformer Bid” dialog pops up as shown in Figure 162 below:
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Enter a Transformer Bid !

Supplier | j|

Price [$) 0

Core Losses [Watts]

Winding Loszes [Wattz] | I]|

¢|:u< anncel ?Help

Figure 162: Transformer Bid Dialog

The information entered in this dialog is displayed in a row in the Bid Evaluation table. The loss figures are multiplied by their
appropriate incrementa cost values to estimate |oad loss and no-load loss costs. These values are used to calculate the first year losses and
the lifetime losses. As the bids are added to the Bid Evauation table, they are ranked and listed based on the lowest total owning cost
(TOC).

Transmission/Distribution Planner (TD)

The Transmission/Distribution Planner tool estimates the avoided cost of transmission and distribution capacity. E]1Tran/Dist
Unlike the approach teken by the Capacity Planner tool which relies on projected future costs, the o2 Planner
Transmission/Distribution Planner relies on historical information to estimate the incremental cost of providing

transmission and distribution capacity. The reason for the difference in approach is the difficulty in projecting Figure 163
future costs for transmission and distribution capacity. The historical data necessary for the approach used by Trans/Dist Planner
the Transmission/Distribution Planner is generally available at most utilities. However, the applicability of these icon

historical costs as the basis for estimating future incremental transmission and distribution capacity costs should
be carefully considered.

To start the Transmission/Distribution Planner, click on the Trang/Dist Planner icon (Figure 163) on the toolbar or choose Transmission
& Distribution (TD) from the Tools menu. More information about using the Transmission/Distribution Planner may be found on page
50.

Utility Information

To enter basic information about your utility, click on the setup icon (Figure 164) on the toolbar or select -
Utility Information from the Setup menu. The “Utility Information” dialog box pops up as shown below
in Figure 165:

Fetup

Figure 164: Setup icon
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Utility Information BE= |

Utility Mame: [ABC Utility |

What state does your |Mjl

utility primarily serve?

If you know your utility’s emissions factorz, pleasze
enter the values below:

Average state emizsions Factors are listed below
[Source: DOEEIA “Electric Power Annual”
December 1994].

coz G pounds/kwh produced
s02? haad grams/k'w'h produced
MOx 455d grams/k'w'h produced

V oK annceI ?Help

Figure 165: Utility Information Dialog Box

The following information should be entered in this screen:

Name of utility
State primarily served by utility
Emissions factors (for CO,, SO,, and NO,)

Note: Average state emissions factors are calculated from DOE/EIA ““Electric Power Annual’, December 1994.

Click on OK to save thisinformation.
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APPENDIX A: FREQUENTLY ASKED QUESTIONS

How can | save some of the information in the Bid Evaluation so | can use it later?

DTCEM dlows you to save time when entering multiple bid evauations by creating default bid evaluation templates. A bid evaluation
template consists of some or all of abid evauation. This includes the calculation method, transformer type and size, load characteristics,
cost factors, and transformer bids. If you plan to use the same basic information in more than one bid you may wish to save this
information as abid evaluation template (*.bdt) file.

Bid evaluation template files (*.bdt) are stored in your c:\dtcem\system directory. A default.bdt file is created for you upon ingtalling the
software. You may alter thisfile as you see necessary and then save it by selecting Save as Template from the File menu.

When you click on the new bid icon on the toolbar you will be asked whether you wish to use the default bid evaluation template or a
different bid evaluation template. The default bid evaluation template (default.bdt) fileis used if you select yes. If you select no, you may
select adifferent *.bdt file.

Why do | get different results when | open a previously saved bid evaluation file?

Transformer bid files (*.bid) include information regarding the type and size of transformer desired, the ca culation method used, the load
characteristics and cost factors, and the individua bids for the transformer. These files do not include Financial Data (page 94) or
Utility Information (page 100). If the results of a previoudy saved bid evaluation file appear to change, these changes are most likely
the result of changed financia factors which are used in the calculations.

In the reports, how can | change the number of transformers | wish to purchase?

The number of transformers you wish to purchase is entered in the Report Control Panel. This screen precedes both the Quick Report
(page 96) and the Summary Report (page 98).

What are rate schedules and load schedules?

Rate schedules and load schedules are used to calculate the core and winding losses when the selected calculation method is Model
Losses (Disco) (page 77). Rate schedules include information regarding the rates paid for energy including the demand and energy
charges. Load schedulesinclude information regarding the energy usage.

Rate schedules and load schedules may be created in the RateVision program (page 89). To access RateVision, click on the RateVision
button on the tool bar.

I am a rural distribution cooperative with a complicated rate schedule. It is impossible for me to determine the
levelized demand and energy charges from this schedule. How can I save determine this information from the
rate schedule such that I can use it in DTCEM?

Distribution cooperatives and companies have two choices for evaluating transformer bids in DTCEM: Calc. Losses (Disco) (page 68)
and Model Losses (Disco) (page 77). Calc Losses (Disco) requires that the user enter a demand and energy charge which is used to
calculate the core and winding losses. While this information may be known or estimated for some distribution companies, other
companies may not be able to determine these values from complicated rate schedules. Distribution companies that do not know the
levelized demand and energy charges should use the Model Losses (Disco) option to model the rate schedule and determine these values.
This requires that the user enter the rate schedule in the RateVision software program (page 89) and then import this *.rat file into the
Cost Factors screen.
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Target
Efficiencies

APPENDIX B: TARGET EFFICIENCIES FOR DISTRIBUTION TRANSFORMERS

Target Efficiencies for 10 kVA Single-Phase Transformers

A Factor
B Factor $0.00 - $1.99 $2.00 - $3.99 $4.00 - $5.99 > $6.00
< $0.50 98.17 98.28 98.23 98.28
$0.50 - $0.99 98.23 98.65 98.45 98.36
$1.00 - $1.49 98.26 98.74 98.90 98.83
$1.50 - $1.99 98.38 98.69 98.71 98.81
> $2.00 NA 98.69 98.93 98.94
Target Efficiencies for 15 kVA Single-Phase Transformers
A Factor
B Factor $0.00 - $1.99 $2.00 - $3.99 $4.00 - $5.99 > $6.00
< $0.50 98.22 98.33 98.28 98.33
$0.50 - $0.99 98.27 98.70 98.50 98.41
$1.00 - $1.49 98.31 98.78 98.95 98.88
$1.50 - $1.99 98.43 98.73 98.75 98.85
> $2.00 NA 98.74 98.98 98.99
Target Efficiencies for 25 kVA Single-Phase Transformers
A Factor
B Factor $0.00 - $1.99 $2.00 - $3.99 $4.00 - $5.99 > $6.00
< $0.50 98.49 98.60 98.55 98.60
$0.50 - $0.99 98.54 98.97 98.77 98.68
$1.00 - $1.49 98.58 99.05 99.22 99.15
$1.50 - $1.99 98.70 99.00 99.02 99.12
> $2.00 NA 99.01 99.25 99.26

Note: Target Efficiencies are expressed at 50 percent load.
Target Efficiencies may change annually.
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Target Efficiencies for 37.5-50 kVA Single-Phase Transformers

A Factor
B Factor $0.00 - $1.99 $2.00 - $3.99 $4.00 - $5.99 > $6.00
< $0.50 98.64 98.76 98.71 98.75
$0.50 - $0.99 98.70 99.13 98.92 98.83
$1.00 - $1.49 98.73 99.21 99.38 99.31
$1.50 - $1.99 98.86 99.16 99.18 99.28
> $2.00 NA 99.17 99.41 99.42
Target Efficiencies for 75 - 167 kVA Single-Phase Transformers
A Factor
B Factor $0.00 - $1.99 $2.00 - $3.99 $4.00 - $5.99 > $6.00
< $0.50 98.98 99.05 98.90 99.26
$0.50 - $0.99 99.02 99.25 99.17 99.01
$1.00 - $1.49 99.19 99.29 99.32 99.46
$1.50 - $1.99 99.11 99.21 99.34 99.40
> $2.00 NA 99.26 99.36 99.59
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APPENDIX C: SCENARIOS FOR SIMPLE PAYBACK IN BID EVALUATION

REPORT
Scenario Price Diff. Energy Savings Simple Payback

1 positive positive Payback is positive. The price for the transformer is higher and the energy
savings are greater than the basecase. In the short term, the cost is higher
but over the life of the transformer, the savings are gresater.

2 negative negative Payback is positive. The price for the transformer isless and the energy
savings are less than the basecase. In the short term, the cost is lower but
over thelife of the transformer the energy savings will be lower.

3 positive negative Payback is negative. The price for the transformer is higher and the energy
savings are less than the basecase. Thisistheleast desired scenario. The
short term initial costs are higher and the savings over the life of the
transformer areless.

4 negative positive Payback is negative. The price for the transformer isless and the energy

savings are greater than the basecase. Thisisthe best scenario. The short
term costs are less and the savings over the life of the transformer are
greater.

105



Glossary DTCEM User’s Manual
Version 1.5 Beta

APPENDIX D: GLOSSARY

Annualized: The annualized cost of transmission and distribution per kW.

A value: The dollar value, expressed in $Watt, for the power losses that occur as a result of energizing the transformer. It is multiplied
by the core (no-load) losses, in Watts, to form one value to obtain the total owning costs associated with no-load losses.

Avoided Cost: The avoided cost of operating the needed capacity using the base and change case scenarios. This value is equal to the
present value difference divided by 1,000 and multiplied by the decrement.

Avoided Cost of Energy (EC): The levelized avoided (incremental) cost for the next kWh produced by the utility’s generating units. It
consists of afuel component and a variable operations and mai ntenance component.

Avoided Cost of Generation Capacity (GC): The incremental cost of adding an additional kW of generating capacity to the utility's
system. There may be multiple scenarios for the installation of new capacity, and the avoided cost typically represents the costs (or
the savings) from using the least costly scenario.

Avoided Cost of System Capacity (SC): The levelized avoided (incrementa) cost of generating transmission and distribution. The
avoided cost of system capacity consists of two components: avoided cost of Generation Capacity (GC) and the avoided costs of
Transmission and Distribution Capacity (TD). SC=GC+ TD

Avoided Cost of Transmission and Distribution Capacity (TD): The incremental cost of adding an additional kW of transmission and
distribution capacity to the utility's system. There may be multiple scenarios for the ingtdlation of new T&D capacity, and the
avoided cost typically represents the costs (or the savings) from using the least costly scenario.

B value: The dollar value, expressed in $/Watt, for the power losses due to electric load on the system served by the transformer. It is
multiplied by the winding (load) losses to form one value to obtain the total owning costs associated with the load |osses.

Bid Price: The purchase price to acquire the transformer from the manufacturer. Transformer manufacturers provide this information
when responding to utility requests for quotation.

Capital Recovery Factor: A factor that, when multiplied by the principa amount of a loan, determines the annua constant payment
needed to repay the loan with interest in a given number of years.

Change-out Loading: The percentage of peak loading that the transformer reaches when it is removed from service. Values are usually
well over 100%.

Coincidence Factor: A measure of the diversity of the load on the transformer, expressed as the transformer load at the time of system
peak load divided by the transformer peak load. (Kt/Kp)..

Core Losses: Core losses, or no-load losses, are the excitation losses at rated voltage when the transformer is not supplying any load.
Corelosses occur on al energized transformers and are continuous, independent of load.

Cost of Capital: The composite cost which shows the value of the return to an investor, consisting of a combination of interest rate, bond
rate, and/or dividends. It is aso known as the minimum acceptable return. The cost of capital is a component of the fixed charge
rate.

Decrement: The number of gigaWatt hours which is estimated to predict the change case avoided cost of energy or the number of kW
used to predict the change case avoided cost of capacity.

Demand Charge: The demand charge is the per kW of dectricity used. These charges typicdly vary by time of year and pesk utility
season.  In this screen you should enter the levelized demand charge in dollars per kW per month in the corresponding cream
colored box.

Demand Side Management (DSM): The planning, implementation, and monitoring of utility activities designed to encourage
consumers to modify the patterns and/or amount of electricity usage, including the timing and level of electricity demand.

Discount rate: The interest rate used to convert future payments into present values.

EC (Abbreviation for Avoided Cost of Energy): The levelized avoided (incremental) cost for the next kWh produced by the utility’s
generating units. It consists of afuel component and a variable operations and maintenance component.
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Energy Charge: The energy charge is the cost per kWh of electricity used. These charges vary by both time of year, time of day, and
amount used (block rates). In this screen you should enter the average energy charge in dollars per kWh.

Enercy STar Transformer Program: A voluntary, EPA-sponsored program to recognize electric utilities which make a commitment to
purchase high-efficiency distribution transformers.  The recognition comes in the form of public outreach campaigns to highlight
Enercy Star Partners: commitment to saving energy and reducing associated air emissions. In addition, the EPA will help with the
development of technical resourcesto assist utilities' efforts to optimize transformer purchases.

Equivalent Annual Peak Load (PL2): The levelized annual peak load seen by the transformer that is equivalent to an initial pesk load
with an estimated load growth rate and a maximum allowable |oad before change out is required.

FCR (Abbreviation for Fixed Charge Rate): The cost of carrying a capita investment, or the annual owning cost of an investment as
a percentage of the investment. The components of fixed charge rate include the cost of capital, depreciation on the investment,
insurance, and taxes (local, income, etc.).

Fixed Charge Rate (FCR): The cost of carrying a capital investment, or the annual owning cost of an investment as a percentage of the
investment. The components of fixed charge rate include the cost of capital, depreciation on the investment, insurance, and taxes
(local, income, etc.).

GC (Abbreviation for Avoided Cost of Generation): The incremental cost of adding an additional kW of generating capacity to the
utility's system. There may be multiple scenarios for the installation of new capacity, and the avoided cost typically represents the
cogts (or the savings) from using the least costly scenario.

Greenhouse gas: An atmospheric gas which is transparent to incoming solar radiation but absorbs the infrared radiation emitted by the
Earth’s surface. The principa greenhouse gases are carbon dioxide, methane, and CFCs.

Hours per year (HPY): Hours per year used in the A and B value equations is generally taken as 8,760. However, there may be
exceptions, such as transformers connected to irrigation loads. In this case, the transformer may be de-energized a portion of the
year, and the value would be less than 8,760.

Inflation Rate: The average annua increase in costs.
Initial Transformer Loading: The peak |oad percentage that the transformer is serving at beginning of itslife.

Intercept: The no load transmission and distribution cost per kW. This value is used in the Transmission/Distribution Planner to
calculate the annualized cost of transmission and distribution per kKW.

Kilowatt (kW): One kilowatt (kW) is equal to 1,000 watts or the absolute meter kilogram per second unit of power equa to the work
done at the rate of one absolute joule per second or to the ate of work represented by a current of one ampere under a pressure of one
volt and taken as the standard in the United States.

Kilowatt Hour (kWh): A unit of work or energy equa to that expended by one kilowatt in one hour or to 3.6 million joules.
LF (Abbreviation for Load Factor): The average energy used for agiven period of evaluation (year, month, or day).

LM (Abbreviation for Loss Multiplier): A factor used to measure the impact of transmission and distribution system losses on the
generation system. For example, if atransformer loses 1,000 kWh/year and the transmission and distribution system losses average
10%, 1,200 kWh (1,000 * (1 + 1.0) will need to be generated to replace these | osses.

Load Factor: The average energy used for agiven period of evaluation (year, month, or day).
Load losses: See winding losses.
Load schedule: Seetransformer load schedule and system load schedule.

Loss Multiplier (LM): A factor used to measure the impact of transmission and distribution system losses on the generation system. For
example, if atransformer loses 1,000 kWh/year and the transmission and distribution system losses average 10%, 1,100 kWh (1,000
* (1 + 1.0) will need to be generated to replace these losses.

LsF (Abbreviation for Transformer Loss Factor): A ratio of the annual average load losses to the peak value of load losses on the
distribution transformer.
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Maximum Load: The peak load placed on the transformer as a percentage of the transformer's capacity.

Minimum acceptable return: The lowest interest rate acceptable to a utility for any investment. It may be equal to a discount rate (the
interest the utility would have to pay on aloan) or equal to the interest rate being paid to bondholders, or equal to the utility stock
dividend yield (if applicable).

Minimum load: The minimum load placed on the transformer as a percentage of the transformer's capacity.
Net growth rate: The growth factor plus the inflation rate.

No-load Losses: See core losses.

Peak load growth rate: The rate at which the peak load on the transformer increases each year.

Peak Responsibility Factor (RF): A measure of the diversity of the load on the transformer. It defines the relationship between the
transformer pesak load and the transformer load at the time of the utility system peak load.

PL2 (Abbreviation for Equivalent Annual Peak Load): The levelized annual peak load seen by the transformer that is equivalent to
an initial peak load with an estimated load growth rate and a maximum allowable load before change out is required.

Present value (PV) Base Case: The present value cost of operating or purchasing the base case capacity in millions of dollars.
Present value (PV) Change: The present value cost of operating or purchasing the change case capacity in millions of dollars.

Present value (PV) Difference: The difference between the present value costs of operating the base case and change case capacitiesin
millions of dollars or the difference between the present value costs of purchasing the base case and change case capacities in
millions of dollars.

Rate Schedule: A collection of rate components that account for utility charges throughout the year.

Reserve Margin (Safety Factor): The percentage of capacity required to ensure system reliability above and beyond the utility annual
peak kW or MW demand. Typical vaues are between 15 and 20%.

RF (Abbreviation for Responsibility Factor): A measure of the diversity of the load on the transformer. It defines the relationship
between the transformer peak load and the transformer load at the time of the utility system peak load.

SC (Abbreviation for Avoided Cost of System Capacity): The levelized avoided (incremental) cost of generating transmission and
digtribution. The avoided cost of system capacity consists of two components: avoided cost of Generation Capacity (GC) and the
avoided costs of Transmission and Distribution Capacity (TD). SC=GC + TD

Slope: The marginal, or incremental, cost of installing T&D capacity (¥kW).
Supplier: The name of the manufacturer that provided the particular bid.

System Load Schedule: The load schedule that represents the entire load the system services. The system load schedule must be greater
than or equal to the transformer load schedule. The system load schedule can be created using the EPA RateVision software.

TD (Abbreviation for Avoided Cost of Transmission/Distribution Capacity): The incremental cost of adding an additional kW of
transmission and distribution capacity to the utility's system. There may be multiple scenarios for the installation of new T&D
capacity, and the avoided cost typically represents the costs (or the savings) from using the least costly scenario.

Total Owning Cost (TOC): The value that shows the overall cost of atransformer purchase. Most utility cost-effectiveness calculations
for transformer purchases determine the total owning cost of the transformer by summing the initial purchasing price of the
transformer and the equivalent present value of transformer losses using the A and B values.

Transformer: A transformer converts eectricity from one voltage to another voltage. Copper or aluminum conductors are wound
around a magnetic core to transform current from one voltage to another. Liquid insulation materia or air surrounds the transformer
core and conductors to cool and electricaly insulate the transformer.

Transformer life: The number of yearsthat the transformer isin service. 30 yearsis generally used for transformer life.
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